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SINCE the introduction by Minot and Murphy! of liver in the 
treatment of pernicious anemia, there has been considerable dis- 
cussion in the literature as to the influence of the liver diet on the 
progress and the prevention of the nervous symptoms in this affec- 
tion. The intensive study which has been devoted to this subject 
has, moreover, given rise to a reconsideration of the form and situa- 
tion of the lesions in the central nervous system, and the relation 
of subacute combined degeneration to the anemia itself. 

It is a generally accepted fact that symptoms referable to altera- 
tions in the nervous system, occur in a very large percentage of cases 
of pernicious anemia. In Woltman’s? series of 150 cases they were 
present in 80.6 per cent. Schilling* considers, for practical purposes, 
that some part of the nervous system is affected in practically all 
cases of pernicious anemia. This cannot be interpreted to mean 
that an extensive “Funicular myelitis” or myelosis, as Henneberg* 
terms it, occurs invariably in every case of pernicious anemia, but 
signifies that such slight symptoms as numbness and tingling in the 
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extremities should be ascribed to some change in the nervous system. 
According to Simons, Zador and Bielschowsky‘ the glossitis is to 
be attributed to, or at least is associated with, alterations in the 
peripheral nerves and should therefore be included among the most 
common manifestations of injury to the nervous system. 

Minot and Murphy‘ suggested, in their report on the treatment 
of their first 105 cases of pernicious anemia by liver, that a favorable 
effect on the course of the nervous symptoms might be observed. 
Since then there has been much discussion as to how much effect, 
if any, liver diet has upon the nervous symptoms. Ordway and 
Gorham,’ McAlpin,® Starr,? Seyderhelm,!° Naegeli” and Smithburn 
and Zerfas” have observed slight if any benefit upon the progress 
of the nervous symptoms. Seyderhelm’® goes so far as to say that 
the liver diet has no effect on the symptoms referable to the combined 
degeneration and that in spite of relief from anemia the disease 
progresses to a “pernicious myeloencephalotoxicosis.”’ 

On the other hand, there are published descriptions of an increas- 
ing number of isolated cases, together with several reports of fairly 
large series of cases, which show that the use of liver, in adequate 
dosage and administered over a sufficiently long period of time, 
may result in both symptomatic and objective improvement in at 
least some of the symptoms and signs due to involvement of the 
nervous system in pernicious anemia. Lottig,"* from an experience 
with 5 cases of combined degeneration, was favorably impressed 
by the possibilities of benefit from liver therapy. Schilling,'4 review- 
ing 80 cases of pernicious anemia treated by liver, states, without 
detail, that remarkable improvement in nervous symptoms fre- 
quently occurs. Ungley and Suzman" review 61 cases of pernicious 
anemia, all of which showed nervous symptoms, and 30 of which 
were treated by liver. In 63.9 per cent the first symptom of the 
disease was one suggesting involvement of the nervous system. 
The symptoms were referable, they believed, to lesions in the pos- 
terior columns, the lateral pyramidal tracts or to combined degener- 
ations of the spinal cord. Of the 30 cases treated with liver, 17 
improved, 8 were unimproved, and 5 died. Of 31 cases not treated 
by liver, none improved, 3 were unimproved and 28 died. Eight 
of the 17 improved cases were at work. Numbness and tingling, 
present in all 30 cases, disappeared completely in 10. Girdle sensa- 
tion disappeared ; incodrdination and ataxia disappeared in 10 cases. 
Changes in cutaneous sensation, present in 12, became normal in 8. 
Astereognosis, present in 2, disappeared in 1. The knee jerks 
remained unchanged. Babinski reactions, present in 9, disappeared 
in 5. Disturbances of micturition, present in 7, disappeared in 6. 

Richardson'* states that improvement has occurred when the 
symptoms were tabetic in type, but that when the spastic form of 
combined degeneration occurred, improvement was not observed; 
and that, in spite of a satisfactory increase in hemoglobin and red 


i 

{i 


BAKER, BORDLEY III, LONGCOPE: EFFECT OF LIVER THERAPY 3 


blood cells, the symptoms and signs might progress rapidly. David- 
son, McCrie and Gulland,’” Henning'™ and McAlpin*® have come 
to much the same conclusion. 

In a recent article (1930) Sturgis, Isaacs and Riddle’* have 
apparently modified somewhat their original view, and state that, 
in their series of cases treated by liver, not only the slight neurologic 
manifestations but sometimes symptoms and signs, that are appar- 
ently due to extensive funicular degeneration, may improve to a 
remarkable degree. Farquharson and Graham’? report the results 
of treatment of 50 cases of pernicious anemia, 18 of which had well- 
marked symptoms and signs of subacute combined degeneration. 
Ten of these 18 cases showed marked improvement, 4 were definitely 
improved but still incapacitated for work; in 2 the process was 
arrested or slightly improved; and 2 died, 1 of pneumonia, the other 
after leaving the hospital, probably of myocardial failure. In no 
instance did they note an increase in the nervous manifestations 
when adequate amounts of liver were given, with the possible 
exception of 2 cases in which contracture of the legs became more 
marked. The improvement which they noted occurred in such 
symptoms and signs as numbness and tingling, loss of vibratory 
sense, ataxia, changes in cutaneous sensibility, loss of knee jerks; 
extensor plantar response; disturbances in micturition and laryngeal 
ataxia. They state that the greatest inyprovement occurred from 
2 to 6 months after the liver diet had been started; that the patients 
with recent involvement of the nervous system improved most; 
that on inadequate amounts of liver or with the irregular adminis- 
tration of liver relapse occurred with rapid progression of symptoms, 
and that the average daily dose of liver required was 250 gm. 

Sturgis and Isaacs” have found that whole pig’s stomach, dried 
and ground, is very effective in producing a remission in pernicious 
anemia, and it is important to know whether this form of therapy, 
as well as liver or liver extract, is capable of arresting or affecting 
beneficially the nervous manifestations of the disease. So far, there 
is little information on this point, though Sturgis and Isaacs state 
that the effect upon the clinical symptoms cannot be differentiated 
from that produced by liver. Conner” makes the same statement 
and reports the disappearance or improvement of numbness and 
tingling, weakness and mild psychic disturbances. 

In a previous note” we have referred to the alterations that have 
been brought about in the neurologic symptoms in pernicious anemia 
as a result of treatment with liver or liver extract. In a series of 
44 cases there were 39 who showed some definite evidence of involve- 
ment of the nervous system. Among these we have included cases 
with numbness and tingling in the extremities, and with dimin- 
ished or lost vibratory sense. In 8 of the 39 cases there were defin- 
ite symptoms and signs of outspoken combined degeneration. 
Of the total 39 cases some improvement was noted in 24 (61.5 
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per cent), no improvement could be detected in 14 (36 per cent), 
and 1 patient grew worse. The detailed list of the symptoms and 
signs observed in these patients, with the figures giving the total 
number of symptoms and signs that improved, that remained unim- 
proved or grew worse, are given in the following tables. Among 
these cases were to be found most of the common symptoms and 
signs referable to disease of the nervous system in pernicious anemia; 
and in addition some manifestations that are decidedly rare. 
Numbness and tingling occurred in 34, absent or diminished vibra- 
tory sense in 32, weakness in 44, ataxia in 19, Romberg’s sign in 15, 
spasticity in 9, hyperreflexia in 7, hyporeflexia in 8, plantar exten- 
sion in 9, disturbed cutaneous sensibility in 7, sphincter disturbance 
in 6, psychic disturbance in 7, loss of potentia in 5, paralysis of 
diaphragm in 1. 

Though all of the patients have been treated with liver, or a com- 
bination of liver and liver extract in large amounts, it has not been 
possible to follow all of them with sufficient accuracy or for a long 
enough period of time to determine what the final result of this 
treatment has been. The importance of the duration of treatment 
will become apparent in two of the succeeding tables. Table 1 illus- 
trates the results obtained in the entire group of 44 patients who 
were treated for periods varying from 2 weeks to 40 months. 

TaBLeE 1.—THE OccuRRENCE oF SIGNS AND SyMpToMs OF CENTRAL NERVOUS 
System INVOLVEMENT IN 44 CasEs OF PERNICIOUS ANEMIA TREATED BY LIVER 
or Liver Extract ror Periops VARYING FROM 2 WEEKS TO 40 MontTHs 

AND THE RESULTS OBTAINED. ae vom 


Im-__ tion- fol- 
Cases. Well. proved. ary. Worse. lowed. 


Numbness and tingling 34 6 1l 12 2 3 
Absent vibratory sense 16 1 1 10 a 4 
Diminished vibratory sense 16 2 3 6 1 4 
Weakness 44 4 36 3 1 
Ataxia : 19 1 12 2 1 3 
Romberg’s sign Pre 15 2 3 8 2 
Disturbed position sense 14 1 2 8 3 
Spasticity ; 9 1 1 5 2 
Increased reflexes 7 a 1 2 4 
Diminished reflexes 8 1 1 3 3 
Plantarextension . . .. . 9 2 5 2 
Disturbed cutaneous sensibility . 7 2 1 3 1 
Sphincter disturbance . 6 2 3 1 
Psychic disturbance 7 4 2 1 
Loss of potentia* 5 3 1 1 

Total observations . . . . 216 32 78 69 5 32 

34 males; 10 females. * Data available on only 5 cases. 


Table 2 illustrates the results obtained in 23 patients selected 
from the entire group, who were treated for more than 6 months. 
Here the improvement in signs and symptoms of involvement of 
the nervous system has increased considerably and amounts to 
55.17 per cent. This rather slow improvement has been noted 
repeatedly. 
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TaBLE 2.—ReEsvuttTs OBTAINED IN 23 PaTIENTS TREATED BY LIVER OR LIVER 
Extract FoR More 6 Monras. 
Unim- Not 
Cases. Improved. proved. followed. 
10 | 
1 
1 


Numbness and tingling . 
Absent vibratory sense . 
Diminished vibratory sense 
Weakness 
Ataxia 

Romberg’s sign 

Disturbed position sense 
Spasticity oe 
Increased reflexes 

Diminished reflexes . 

Plantar extension 

Disturbed cutaneous sensibility 
Sphincter disturbance 
Psychic disturbance 


© 0 


to 
to 


| 
| 


Total observations. . . . 110 36 


~] 


Excluding weakness, signs and symptoms improved, 55.17 per cent. 
Excluding weakness, signs and symptoms unimproved, 40.23 per cent. 
Excluding weakness, signs and symptoms not followed, 4.60 per cent. 
Table 3 shows the results obtained from treatment of less than 
6 months’ duration, and it is to be noted that the improvement in 
the signs and symptoms is much less striking than is illustrated in 
Table 2, and amounts to only 31.25 per cent. 


TaBLE 3.—REsULTS OBTAINED IN 21 PaTIENTS TREATED BY LIVER OR LIVER 
Extract FoR Less THAN 6 MOonrus. 


Unim- Not 
Cases. Improved. proved. followed. 
Numbness and tingling. . 16 7 7 2 
Absent vibratory sense. . . 7 7 
Diminished vibratory sense pan ng 8 2 2 4 
Ataxia 10 7 2 ) 
Romberg’s sign : 8 3 4 1 
Disturbed position sense 6 6 
Increased reflexes 3 ; 1 2 
Diminished reflexes . 4 2 2 
Plantar extension ‘ 5 5 
Disturbed cutaneous sensibility ~ 2 % 1 1 
Sphincter disturbance 3 2 1 
Psychic disturbance 3 2 1 
Total observations. . . . 101 44 44 13 


Excluding weakness, signs and symptoms improved, 31.25 per cent. 
Excluding weakness, signs and symptoms unimproved, 52.5 per cent. 
Excluding weakness, signs and symptoms not followed, 16.25 per cent. 


Table 4 shows the results obtained in 8 cases (selected from those 
in Table 2) of outspoken combined degeneration which have been 
treated for 10 months or more. The definite improvement or dis- 
appearance of such objective signs as spasticity, plantar extension, 
and changes in cutaneous sensibility must lead to the conclusion 
that some actual change has taken place in the lesions of the nervous 
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system. Of the signs and symptoms exhibited by the 8 patients in 
this group, 58.9 per cent showed improvement. 


TaBLE 4.—Resutts OBTAINED IN 8 CasEs oF OUTSPOKEN SUBACUTE COMBINED 
DEGENERATION OF THE SPINAL Corp TREATED BY LIVER OR LiveR Extract 
FoR More THan 10 

Unim- Not 
Cases. Improved. proved. followed. 
4 
2 


Numbness and tingling 

Absent vibratory sense : 
Diminished vibratory sense . 
Ataxia . ; 

Romberg’s sign 

Position sense . 

Spasticity . 

Increased reflexes . 

Decreased reflexes 

Disturbed cutaneous sensibility 
Sphincter disturbance 


1 


DW 


w 


| 
_ 


Total observations . . . . 56 


Improved, 58.93 per cent. 
Unimproved, 39.28 per cent. 


Another point which has impressed us is the rapid return of 
symptoms and signs when the liver is reduced in amount or is actu- 
ally omitted. This has occurred in several instances, and we have 
noted a second period of improvement when proper amounts of 
liver were again added to.the diet. We have further observed the 
most favorable outcome in those patients who have conscientiously 
consumed large quantities of liver and liver extract daily. It has 
seemed that 400 gm. of liver or its equivalent daily was. essential 
in some instances, and many patients have taken more. 

It is important to know whether the improvement in neurologic 
symptoms can be correlated with the rise in the blood count. In 
the following table the improved and unimproved cases are charted 
against the blood count when originally seen, and the blood count 
when the patient was last seen. 


TABLE 5.—RESULTS IN RELATION TO RED BLoop CELL Counts. 
Original R. B. C. Counts. 


Millions. 
No. Condition. O-1. 1-1.5..1.5-2. 2-2.5. 2.5-3. 3+. Total. 
24 8 5 5 1 3 
14 Unimproved 2 2 3 3 4 
1 Worse 1 
Total 39 4 ll 8 8 1 7 39 
Last R. B. C. Counts. 
Millions. 
No. Condition. 1.5-2. 2-2.5. 2.5-3. 3-3.5. 3.5-4. 4-4.5. 4.5-5. 5+ Total. 
24 Improved a 1 RP 3 4 10 6 
14 Unimproved 2 1 5 3 1 1 1 
Total 39 2 2 5 6 6 ll 7 39 
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From the above table it can be noted that of the 24 cases that 
improved, the red blood corpuscles, after treatment, were above 
4 million in 20, above 4.5 million in 16, and actually above 5 million 
in 6. Of the 15 cases that did not improve the red blood corpuscles 
failed to react 4 million in 11 instances and were above 4.5 million 
in only 3 instances. It has seemed, therefore, that although the 
correlation between improvement in neurologic symptoms and 
marked increase in red blood corpuscles is not absolute, yet it is 
noticeable that pronounced improvement is usually associated with 
a high red blood cell count. This, however, may not be true in 
isolated instances. 

In order to illustrate the exact course of the disease, the following 
cases are reported in brief: 


Case Reports. Case 1.—E. A., Unit No. 29913, a white male, aged 64 
years, a farmer, was admitted to the Johns Hopkins Hospital, March 7, 
1930, and discharged May 18, 1930. He complained of paralysis of the 
feet since Christmas, 1929. The family history was unimportant, and the 
past history revealed that he had enjoyed singularly good health. 

He dated the present illness to June, 1929, when after a fall, cramplike 
pains appeared in the feet and legs. Immediately after this accident, he 
noted progressive weakness and a difficulty in controlling his feet, saying 
that he could not tell where they were unless he looked down at the ground 
to see. By August, he was unable to walk without a cane, and “prickly- 
numb” sensations had appeared in both feet. By November, he was unable 
to walk without assistance, and in December his disability had become so 
great that he was forced to take to bed. In February, 1930, incontinence 
of urine and feces set in. 

On physical examination he was found to be an emaciated, pale, large- 
framed man with marked atrophy of the papille of the tongue and with 
complete adentia. The chief points of interest in the examination were 
referable to the central nervous system. The skeletal muscles were 
extremely wasted and flabby, and there was a flaccid paralysis of both lower 
extremities. Strength was relatively good in the arms and hands. There 
was complete paralysis of the diaphragm which was confirmed by fluoro- 
scopic examination. There was complete loss of sense of position in the 
feet, ankles, and knees, and there was great impairment in appreciating 
touch, pain and temperature stimuli as far as the fourth dorsal segment. 
Below the anterior superior iliac spines, vibratory sense was almost com- 
pletely lost. The abdominal reflexes, knee kicks, and ankle jerks were 
completely absent, and there was a bilateral, positive Babinski sign. He 
was both irritable and depressed. 

Blood. R.B.C., 2,540,000 per c.mm.; Hb., 64 per cent; W.B.C., 
7400 per c.mm. Examination of the smear revealed moderate anisocytosis 
and poikilocytosis. The urine showed evidences of an extensive urinary 
peg infection. Even after histamin, the stomach secreted no hydrochloric 
acid. 

On March 9, 6 vials daily of Lilly’s liver extract were started, and on 
March 18, the reticulocytes reached a peak of 6.5 per cent. 

Course. At the time of discharge, the blood count had risen to R. B. C., 
5,170,000 per c.mm.; Hb., 104 per cent, and W.B.C., 7800 per c.mm. 
The weakness had improved considerably, so that he could flex both knees 
and move both legs about in bed. Normal diaphragmatic movements had 
returned, and the rectal incontinence was much diminished. The other 
neurologic disturbances remained unchanged. He left the hospital against 
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sees, and unfortunately it has not been possible to collect any additional 
ata. 

Summary. A case of pernicious anemia with rapidly advancing combined 
degeneration of the cord and urinary infection, in which slight but definite 
improvement occurred in both subjective symptoms and in some objective 
signs. 

Casg 2.—E.H., Unit No. 12295, a white male, aged 44 years, was 
admitted to the medical service of the Johns Hopkins Hospital May 25, 1927, 
complaining of shortness of breath; subsequently he has been readmitted 
frequently, the last time September 22, 1930. In the past he had enjoyed 
excellent health. Ten months before initial entry, the present illness began, 
and he noted breathlessness on exertion, associated with a general weakness. 
He had become pale but had never had glossitis, paraesthesias or diarrhea. 

Physical examination showed a general pallor of yellowish tint, slight 
pitting edema of the ankles, and the palpable edge of a hard spleen at the 
costal border. There was no atrophy of the lingual papille and no signs 
indicative of central nervous system disease. 

Examination of the blood revealed R. B. C., 1,800,000 per c.mm.; Hb., 48 
per cent, and W.B.C., 6400 per c.mm. In the smear there was marked 
anisocytosis, poikilocytosis, macrocytosis, and many nucleated red blood 
cells. The van den Bergh test showed an indirect reaction of 6 units. The - 
Wassermann reaction was negative. Gastric analysis revealed 5 degrees 
of free hydrochloric acid after an Ewald test meal. The test, however, has 
been repeated many times, and even after the administration of histamin, 
there has never since been free hydrochloric acid in the gastric secretion. 
He was given adequate doses of liver and discharged much improved 5 
weeks after admission with a hemoglobin of 82 per cent and R.B.C., 
2,800,000 per c.mm. 

Course. Three months after discharge he returned feeling as well as he 
ever had in his life with a blood count showing Hb., 90 per cent and R. B.C., 
4,200,000 per c.mm. Six months later, 2 months after an appendectomy 
at another hospital, he returned feeling weak, tired out and complaining 
of painful swelling of the arms and legs. He was readmitted to the hospital 
with temperature up to 101° F., and a leukocytosis ranging between 10,000 
per c.mm. and 13,000 perc.mm. The red blood count had fallen to 3,000,000 
per c.mm., and the hemoglobin to 70 per cent. Over both legs there were 
multiple, small, red, elevated, tender areas which were characteristic of 
phlebitis migrans. He was given 400 gm. of liver daily, but the blood count 
did not rise and there was no reticulocyte response. The temperature 
returned to normal, and though the thromboses disappeared, the leukocyte 
count never became normal up to the time that he left the hospital. 

He did not return for 7 months, when he gave a story of having almost 
entirely discontinued liver 4 months previously. He had grown worse 
steadily with weakness, breathlessness on exertion, progressive numbness 
and tingling in the hands and feet, and increasing pallor. The red blood 
count had fallen to 2,400,000 per c.mm: and the Hb. to 60 per cent. Vibra- 
tory sense was almost completely lost below the knees but there were no 
other neurologic disturbances. He was told to take 5 vials daily of Lilly’s 
liver extract, and to supplement this with 2 or 3 pounds weekly of cooked 
liver. He did not return, however, for 5 months, though he followed instruc- 
tions religiously. During the interval, he had had repeated sore throats, 
attacks of bronchitis, and he had remained weak and generally poorly. 
The numbness and tingling had become worse, and he had noticed that he 
was extremely clumsy with his hands, was unable to button buttons and 
that his handwriting had become almost illegible. He constantly felt as if 
he were walking on cotton, and when he walked in the dark he was unable 
to tell where his feet were, and very often was forced to seek support. 
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The temperature was 101° F. and the leukocyte count was 20,000 per c.mm.; 
R. B. C., 4,100,000 per c.mm.; Hb., 82 per cent. The tongue was very sore 
and red, and there was advanced atrophy of the papilla. Though there was 
slight pitting edema of the ankles, there was no other evidence of phlebitis. 
His gait was definitely ataxic, and his station was so unsteady that when he 
closed his eyes he almost fell. Vibratory sense was lost on both sides below 
the iliac crests, there was partial loss of sense of position in the feet, and he 
was extremely ataxic with finer movements both in the hands and feet. 
Careful search was made for infection in the upper respiratory tract, the 
lungs, teeth, gall bladder, and genitourinary tract, but none was found. 
After remaining in the hospital for a short period the temperature became 
normal and he was discharged unimproved. 

Five months later as his ataxia had increased he was readmitted to the 
hospital and remained on the ward for 8 months. On admission the neuro- 
logic findings were as described above. Blood examination revealed R. B.C., 
4,100,000 per c.mm.; Hb., 85 per cent; W. B. C., 16,000 per c.mm. There 
was constantly a little fever but never over 100.5° F. Again the most care- 
ful search for some obscure hidden infection was without result. He was 
given enormous quantities of liver in the form of cooked liver, raw liver 
emulsion, Castle and Bowie’s extract and Lilly’s and Valentine’s extracts. 
‘For months at a time he took as much as 10 pounds of liver weekly, or its 
equivalent in extract, and left the hospital with Hb., 81 per cent; R. B. C., 
3,600,000 per c.mm.; W. B. C., 14,000 per c.mm.; and no definite change in 
the neurologic disturbances. Thyroid extract, and large quantities of 
vitamin B had been administered in addition to liver. 

Summary. <A patient who under treatment, which however, had been 
discontinued for long periods, developed signs and symptoms of combined 
degeneration of the spinal cord. The course of his illness was complicated 
by several infections. Even on enormous amounts of liver and various liver 
extracts, there wes no improvement and perhaps some progression of the 
neurologic signs and symptoms with the persistence of some anemia. 

Case 3.—E. J., Unit No. 24724, an actress and acrobatic dancer, aged 
29 years, was admitted to the Johns Hopkins Hospital, May 14, 1929, 
complaining of numbness in her legs and “weakness” of such a degree 
that she was unable to walk. 

The patient’s mother, who died in her 42d year of an “inflammation of the 
kidney,’”’ was considered ‘‘ very anemic”’ during the last several years of her 
life. The father died at 59 years of ‘“Bright’s disease.” The patient had 
no sisters and her only brother died at 40 years of tuberculosis. 

Aside from measles, mumps, pertussis and varicella in childhood, she 
had had no infectious diseases and no serious illnesses until 1926. In 1918 
she had had a laparotomy at which time her appendix and possibly some 
pelvic organs had been removed. From the age of 16 years she had followed 
the theatrical profession as an acrobatic dancer, and, owing to constant 
travelling, her dietary habits had become very poor. 

Her present illness began about October, 1926, 2} years before admission, 
when, during the course of one of her dances, she “strained’’ her back. 
Two or 3 days later she developed pneumonia and was in bed for about 3 
weeks. During convalescence she noticed for the first time a numbness 
in her feet. At that time her blood was examined by a physician who told 
her that she had too few “red corpuscles” and advised her to rest and eat 
liver. This advice she ignored. In the latter part of November, 1926, she 
had regained sufficient strength to return to the stage. Although aware of 
numbness in her feet from time to time she felt quite well, and continued to 
work until the spring of 1928 when she developed “septic poisoning”’ 
supposed to have arisen from a bad tooth. After 7 weeks in bed. she 
recovered slowly and returned to work in the early summer of 1928. In 
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November, 1928, she had an attack of “pleurisy” with fever, severe pain 
in the right chest, and nausea and vomiting. Coincident with the “pleurisy” 
there was perhaps a slight increase in the numbness of her feet. In February, 
1928, she developed “flu,” had high fever, chills and delirium, and was in 
bed for 2 weeks. In March, 1929, she returned to her acrobatic dancing. 
About the first of April the numbness in her feet seemed to creep upward 
toward the knees, and for the first time she had trouble in controlling the 
“muscles of her legs” during her dances. Toward the middle of April her 
legs felt numb all over, were frankly weak, and her knees were so “wobbly” 
that they gave away beneath her several times. Her gait became unsteady 
and insecure, and at night she had severe “jumping cramps” (when 
observed on the ward they were found to be clonic contractions) in her 
thigh muscles. April 20 she found it impossible to continue with her 
dancing. About this same time she also noticed weakness and stiffness of 
her arms and hands, particularly in grasping objects. The first of May her 
tongue and mouth became sore. May 12 she developed numbness and 
tingling of the palmar surface and fingers of the left hand. When she came 
to the hospital May 14 her legs had become so weak and uncontrollable 
that she had to be supported by friends. Additional symptoms noted were: 
increasing constipation, requiring a purgative for almost every bowel 
— frequency of urination and loss of 20 pounds in weight in 3 
months. 

Physical examination. Temperature, 99° F., pulse, 68; respirations, 18; 
blood pressure, 120 systolic and 60 diastolic; weight, 131 pounds; height, 
5 feet 33 inches. A well-nourished woman with unusually well-developed 
muscles. The lingual papille were quite prominent. There was no stoma- 
titis, glossitis or papillary atrophy. The heart and lungs showed nothing 
abnormal. The muscles though very well developed, were in general some- 
what weak. In both hands the grip was diminished. Both legs were weak 
in all muscle groups but could be moved voluntarily m any direction. 
There was marked spasticity of the legs with resistance to passive motion 
at the knees and ankles. There was no localized muscular atrophy and no 
fibrillary twitchings. In the finger-nose and finger-finger tests the arms 
showed no ataxia or tremor. The heel-knee test showed marked clumsiness 
and ataxia of both legs. The patient could not stand without support, and 
with the eyes closed her station became very unsteady. Attempts at 
walking revealed a spastic, ataxic gait. Passive movement of the toes and 
feet was not recognized, and the patient had not the vaguest conception of 
their position in space. The sense of position was good in the arms and 
hands. She complained of severe constipation and frequency of urination 
but otherwise nothing to suggest sphincter disturbances. 

The speech was somewhat slow but articulation was quite clear in repeat- . 
ing test phrases. There was no suggestion of “slurring” or “scanning” 
of speech. 

Sensory. Numbness in the fingers and palm of the left hand; numbness 
of the legs was of such a degree that she felt as if they had been cut off at 
the hips. No demonstrable alterations in cutaneous sensibility in the arms. 
Sensation over the trunk normal except for a sense of pain when pressure 
was made upon the second and forth lumbar vertebre. In both legs below 
level of the knees a sharp diminution in appreciation of light touch and 
ability to distinguish sharp and dull objects. Nowhere was the loss of 
sensation complete. Between the knee and midthigh region the loss was 
less marked and above the latter level all stimuli were clearly recognized. 
No definite disturbance of thermal sensibility. Vibratory appreciation, 
though good in both arms, was totally absent below the knees. At the 
iliac crests vibratory sense was fairly acute. Small objects could be quite 
well recognized when placed in either hand. 
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Reflexes. The biceps, triceps and periosteoradial tendon reflexes were 
hyperactive in both arms. The patellar and Achilles reflexes were greatly 
increased. The abdominal reflexes were quite active but not abnormal. 
There was no patellar or ankle clonus. On both sides plantar stimulation 
and descending tibial irritation brought about a pronounced dorsal flexion 
of the great’ toe with fanning of the other toes. 

Urine. Cloudy amber; specific gravity, 1.018; reaction, acid; sugar, 
negative; albumin, negative; many leukocytes, no red blood corpuscles 
and no casts; bile test, negative; Schlesinger’s test for urobilin, + ; benzidine 
test negative. 

Blood. R. B. C., 2,390,000 per c.mm.; Hb., 60 per cent; W. B. C., 9400 
per ¢c.mm.; anisocytosis and poikilocytosis; color index, 1.25. The differen- 
tial count was as follows: Polymorphonuclear neutrophils, 82 per cent; 
eosinophils, 0; basophils, 0; small lymphocytes, 14 per cent; large lympho- 
cytes, 1 per cent; large mononuclears and transitionals, 3 per cent. The 
Price-Jones curve showed two peaks to the right of the normal with an 
average diameter of 8.51 micra. 

The blood Wassermann reaction was negative. 

The cerebrospinal fluid obtained by lumbar puncture was clear and under 
normal tension. It contained no cells and no globulin. Wassermann and 
colloidal mastic tests were negative. 

Chemical examination of the blood plasma showed nonprotein nitrogen, 
36 mg. per cent; uric acid, 2.7 mg. per cent; van den Bergh reaction, indirect 
trace. 

Gastric Analysis. (1) Fasting contents: 8 cc. of fluid, free hydrochloric 
acid, 0 per cent; combined acid, 0.1 per cent; (2) 40 minutes after test meal 
of 100 cc. of 70 per cent alcohol: 9 cc. of fluid, free hydrochloric acid, 0 per 
cent; combined acid, 0.1 per cent; (3) 40 minutes after 1 mg. of histamin had 
been administered subcutaneously: 35 cc. of fluid, free hydrochloric acid, 
0 per cent; combined acid, 10.5 per cent. 

Course. After a control period of 5 days the patient was placed upon a 
diet containing 400 gm. of cooked liver daily. The response on the part of 
the blood is shown in the accompanying Chart I. The alleviation of symp- 
toms, however, did not parallel the improvement in the blood picture. 
Emotionally she was very unstable and proved to be a difficult individual 
to handle. She was entirely upset by trivial incidents and wept often for 
hours or even a whole day.without sufficient cause. At other times she 
was very sullen and became enraged by simple requests. 

The patient’s mental attitude began to improve only when she became 
aware of the fact that the neurologic abnormalities were disappearing. 
Until June 1 she believed that her legs were getting weaker and increasingly 
numb; in addition numbness began to be noticeable in her right hand as 
well as her left. Her legs at one time became so weak that she could scarcely 
raise them from the bed. She could not sit up without support, and she had 
to be helped when she wished to turn in bed. 

June 1 she could, for the first time, feel the bed clothes over her feet and 
legs. June 8, she moved her legs. Gradual improvement continued and 
on June 17 she was able, for the first time, to stand erect when given a sup- 
porting hand and, although she was still unable to recognize the position 
of her toes, she had an indistinct but generally correct appreciation of 
ankle movements. Liver was increased to 600 gm. a day. June 22, with 
constant steadying by two attendants, she was able to take a short walk in 
the ward. Her gait was slow, deliberate, ataxic. 

When she was discharged from the hospital July 9, she was able to stand 
alone by supporting herself with a chair or other object, and by holding a 
railing she could take 10 or 12 ataxic steps alone. Aside from the improve- 
ment in her mental condition and the increased strength of her legs, together 
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with a complete disappearance of the paresthesia of the upper extremities 
and a diminution of those of the lower extremities, the neurologic picture 
remained unaltered at the time of her discharge. Hyperesthesia over the 
legs, loss of vibratory sense, loss of sense of position of the toes, ataxia, 
hyperactive reflexes and bilateral positive Babinski signs were still out- 
standing points, and when she left for home the prognosis still seemed very 
doubtful. 

Throughout her stay in the hospital the patient had exhibited a decided 
dislike for liver, and since she could not afford a commercial extract, she 
was instructed in the preparation of liver according to the directions of 
Castle and Bowie. She was told to take the equivalent of 13 pounds of 
liver each day of the Castle and Bowie extract. This she did until Septem- 
ber 4, when, because of her remarkable improvement, and because of the 
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CHART I.—Case 3. Showing changes in the blood count, and in the symptoms 
and signs referable to disease of the nervous system during prolonged treatment by 
liver in a case of pernicious anemia with combined degeneration. 


fact that extract prepared in anyway whatsoever actually nauseated her, it 
was reduced to ? pound a day. 

Her family noticed no very great change in her condition until about 
August 10, when she found that the numbness had about vanished from 
her: legs that walking was less arduous and that her sense of balance was 
much better. Following this each day brought a conspicuous change. By 
September 1 she felt that she had actually gained control of her legs again, 
and walked about with confidence, moving up and down stairs at will. She 
had several bad falls when her “knees gave way from under her”’ but per- 
sisted in her efforts, and by the time she returned to the hospital, September 
11, she had established confidence enough to walk across streets on which 
there was very heavy traffic. She said that during the 3 days before her 
return she had felt perfectly normal, except that her legs tired and felt a 
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little unsteady toward evening, especially after she had been walking 
about much during the day. 

She now walked with a rapid, vigorous gait which appeared quite normal. 
She stood at ease with her feet rather more widely separated than normal 
but there was no swaying, and she did not appear to be making any unusual 
effort to balance herself. Her general physical condition was excellent and 
mentally she was alert and happy. The neurologic status at the time was 
so much the same as that which will be detailed below that we shall not enter 
into its particulars. 

She returned March 14, 1930, and as can be seen from Chart I the blood 
count had remained at a high level. She seemed very strong and active, 
and told us with pride of a four-mile walk she had taken the day before. 
The cranial nerves all functioned perfectly. There was no atrophy of the 
muscles, but on passive movement it was possible that there was slightly 
more tone in the right than in the left leg. The strength in all muscle 
groups was excellent. The finger-nose test was performed excellently as 
well as finer movements with the fingers and hands. In the heel-knee test 
there was only the slighest uncertainty, but the heel at no time left the shin. 
She walked with the feet deflected slightly outward and turned about 
cautiously. She could not walk a line accurately but there was no Romberg’s 
sign. 

She complained of only slight numbness of the feet and ankles after an 
active day. Touch, pain and temperature stimuli were well perceived. 
The sense of passive movement, two point sense and stereognosis were 
intact. The vibratory sense was somewhat, but not greatly, diminished 
below both knees. All the tendon reflexes were equal but a little more 
active than normally. There was no clonus. Plantar stimulation on the 
right gave constantly an extensor response but on the left the response was 
predominantly flexor. 

Subsequent Course. On May 29, 1931, she was admitted to the hospital 
suffering from exophthalmic goiter. Five months before entry she caught 
a bad head cold, her eyes became “puffy’’ and ‘“ watered’’ excessively anll 
double vision appeared. She “worried along’’ for a time and finally came 
to the Wilmer Ophthalmologic Institute, where it was found that she had 
marked exophthalmos and bilateral paralysis of the superior rectus muscles. 
As the basal metabolic rate was increased, she was admitted to the hospital. 
For the month before admission she had noticed increased appetite, easy 
excitability, and a sense of fullness in her neck and a loss of 7 pounds. 
There had been no symptoms indicating progress of the neurologic manifes- 
tations of the pernicious anemia. 

Physical Examination. Temperature, 99° F.; pulse, 120; respirations, 24; 
blood pressure, 130 systolic and 70 diastolic. 

She was overactive and nervous, crying frequently at the thought of 
an operation. The skin was bathed in a profuse perspiration and there 
was marked tremor of the fingers, hands and tongue. Pronounced exoph- 
thalmos was accentuated by paralysis of both superior rectus muscles, 
and there was lid lag, failure of convergence and diplopia. Examination 
of the buccal cavity, lymph nodes, heart and lungs revealed nothing remark- 
able. Both lobes and the isthmus of the thyroid gland were enlarged and 
firm. The tip of a firm spleen was felt just below the left costal margin 
when she drew a deep breath. 

Except as noted above, the cranial nerves functioned normally. Muscle 
strength seemed excellent and her gait and station were unchanged. There, 
was slight ataxia in the heel-knee test, more marked on the left than on the 
right. Finer movements with the fingers and hands were poorly done, prob- 
ably because of the pronounced tremor. There was no spasticity. Position 
sense was definitely impaired in both feet, and vibratory sense was prac- 
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tically absent below the knees. There were no other disturbances in cutane- 
ous sensibility. 

Blood. R. B. C., 3,590,000 per c.mm.; Hb., 75 per cent; W. B. C., 7000 
per c.mm. 

Urine. Clear, amber, 1.018; acid; sugar, negative; albumin, negative. 
Sediment: Scattered leukocytes but no casts or red blood cells. 

Wassermann reaction. Negative. 

Basal metabolic rate: +38 and +46. 

At the present time she is being prepared for subtotal thyroidectomy. 

Summary. A young woman, who, about 23 years after the appearance of 
numbness and tingling and immediately following a series of infections, 
developed rapidly progressing paraplegia with sensory disturbances in 
lower extremities, ataxia, hyperflexia and bilateral Babinski sign; marked 
improvement with return to comparatively normal life following treatment 
with 400 to 600 gm. of liver a day. Pronounced improvement did not occur 
until patient had been on treatment for 3 months. Two years after first 
admission there developed exophthalmic goiter. 

Case 4.—L. 8., Unit No. 15874, a white woman, aged 48 years, was 
admitted to the Johns Hopkins Hospital, December 20, 1927, and dis- 
charged March 18, 1928. She was readmitted January 5, 1929, and dis- 
charged January 12, 1929. She complained of inability to walk. Past 
history and family history were not important. The present illness began 
about 9 weeks before entry with severe nausea, vomiting and diarrhea, 
lasting 2 weeks and leaving her weak. Five weeks before admission, there 
were pricking sensations and numbness in her hands and feet. She took to 

bed and remained there until admission, chiefly because she was not able 
to walk. Four weeks before admission, she was told she had a severe 
anemia. She became much worse; breathlessness on exertion set in and 
she frequently felt as if there were tight bands drawn about her abdomen; 
her feet and hands became very cold. Two weeks before admission frequent 
yoiding, and burning on urination appeared and she had a dull, aching 
pain in the lower part of her back. 

Physical Examination. Temperature, 99° F.; pulse, 70; respirations, 20; 
blood pressure, 130 systolic and 80 diastolic. Well developed, slightly 
obese, unable to walk. Skin was pale and slightly yellowish. The tongue 
very pale, showing papillary atrophy. Examination of the head, lymph 
nodes, neck, heart, lungs, and abdomen revealed nothing of importance. 

N. eurologic Examination. The cranial nerves all functioned normally. 
While the general musculature was well developed, themuscles were distinctly 
flabby on palpation. Passive movement revealed distinct rigidity in the 
legs, but none in the arms. The grips were distinctly weak, and there was 
marked weakness in both legs. There was slight ataxia in the finger-nose 
test, and gross ataxia in the heel-knee test, more conspicuous on the right 
side than the left. Finger movements were stiff and clumsy when she 
attempted to form finer coérdinated movements. She was quite unable to 
walk or stand. There was slight diminution of pain perception below the 
wrist joints and the middle of the thighs, but the alteration was not great. 
Sense of passive movements of the fingers was definitely though slightly 
impaired, lost in the right foot, and greatly diminished in the left. Vibratory 
sense was lost in both legs below the knees; there was some astereognosis in 
both hands. The tendon reflexes were all equal, very active and abnormally 
increased at the knee and ankle; there was sustained ankle clonus. The plan- 
tar response was extensor on the right, though not definitely so on the left. 

Blood. R. B. C., 3,660,000 per c.mm.; W. B. C., 8500 per c.mm.; Hb., 
80 percent. C.I. , 1.09; differential formula: P. M. N, 62 per cent; P. M. E, 0 
per cent; S. L., 37 per cent; L. M., 1 per cent. The red blood cells did not 
look unusually large, but there was definite anisocytosis and poikilocytosis. 
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Urine. Cloudy; specific gravity, 1.015; acid; sugar, negative; albumin, 
negative. In the sediment there were many pus cells in large clumps, and 
a considerable number of epithelial cells, but no red blood cells or casts. 

Urine culture: Heavy growth of colon bacillus. 

Wassermann reaction, negative. 

Gastric analysis. Complete achlorhydria. Blood chemistry: van den 
Bergh test, indirect trace. 

Course. The changes in the blood, the quantities of liver ingested, and 
the progress of the neurologic disturbances are shown in Chart II. Upon 
cystoscopic examination the bladder was found to be intensely red and 
swollen. Upon adequate treatment with silver nitrate instillations the 
infection cleared up rapidly. The blood count rose rather rapidly, and coin- 
cidently with this her general strength improved and her usual sense of 
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Cuart II.—Case 4. Showing changes in the blood count and in the symptoms 
and signs referable to disease of the nervous system during prolonged treatment by 
liver and liver extract in a case of pernicious anemia with combined degeneration. 


well-being returned. By the first of February, 1928, she was able to be up 
and walk for about 30 minutes with the aid of a nurse, and cane, though 
the gait was extremely spastic and ataxic. By the time she left the hospital, 
she was able to walk with a cane alone for a short distance, but the other 
neurologic disturbances had not shown any improvement. 

Second Admission. She returned to the hospital January 5, 1929, stating 
that she had shown steady and remarkable improvement with a gain of 
30 pounds in weight. The numbness and tingling in her extremities, though 
still present, had diminished to a considerable degree, and she was able to 
walk without assistance, if she took things slowly. 

The general physical examination revealed nothing of importance. A 
complete neurologic examination revealed remarkable improvement in her 
general muscular strength, ability to walk without assistance, with only a 
slightly broadened base and uncertainty in turning and finally a consider- 
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able diminution in the paresthesias. On the other hand, the loss of sense of 

‘position and vibratory sense, the ataxia in finer movements, the extensor 
plantar response on the right and the exaggerated reflexes remained essen- 
tially unchanged. 

Blood. Hb., 97 per cent; R. B. C., 4,650,000 per c.mm.; W. B. C., 6950. 
Examination of the smear revealed a normal differential formula and normal 
appearing red blood cells. 

On January 31, 1930, the blood count was Hb., 85 per cent; R. B. C., 
4,900,000: On April 21, 1931, the Hb. was 90 per cent, and R. B. C., 4,380,- 
000. She wrote on July 9, 1931, that she walked without difficulty, bathed 
frequently in the ocean, weighed 156 pounds, but that she still had numbness 
and tingling in the hands and the feet and girdle sensations. She had 
taken regularly three vials daily of Lilly’s liver extract. 

Summary. A woman aged 48 years, suffering from pernicious anemia 
with rapidly progressing signs and symptoms of funicular myelitis resulting 
in paraplegia. There was great symptomatic improvement on treatment 
with liver extract so that after 10 months she was able to lead a compara- 
tively normal life. Three years after treatment was started, numbness, 
tingling, and girdle sensations still persisted. 

Case 5.—W. D., Med. No. 56415, Unit No. 9151, an automobile painter, 
aged 49 years, was admitted to the Medical Service of the Johns Hopkins 
Hospital November 29, 1926, and was discharged February 8, 1927. He 
complained of weakness, anemia and inability to walk. No member of his 
family had suffered from anemia. His past life had been singularly free 
from illness. Mumps, measles and frequent sore throats alone disturbed 
his childhood. Fifteen years before entry he had suffered slightly from 
arthritis for 2 months. There had been no venereal infections, and he was 
the father of two healthy children. For 30 years he had worked with paints 
but had always been particularly careful to avoid “poisoning,” and had 
never suffered with abdominal cramps or pains in the extremities. 

The present illness began about 18 months before entry with a gradually 
developing weakness and general “run-down” condition. The weakness 
was the chief symptom for 6 months, and with it he experienced periodic 
“sinking spells” when he would shake all over for several minutes until he 
could obtain relief with ammonia. He never lost consciousness. Six 
months after the onset of weakness his tongue and the adjacent buccal 
surfaces became extremely tender and sore, and remained so for 2 months; 
9 months before entry, because of the increasing weakness, he had been 
forced to quit work. At this time he began to notice some difficulty in 
walking in the dark so that he would stagger and occasionally fall. There 
was no vertigo. Coincident with these symptoms there were progressive 
sensory disturbances, including numbness and tingling in the extremities, 
a feeling of walking on cotton and inability to perform finer movements 
such as buttoning his clothes and lacing his shoes. Both gait disturbances 
and paresthesias progressed steadily and rapidly. The sexual reflexes 
completely disappeared. His appetite had decreased at first markedly but 
had slowly returned; in spite of which he had lost 20 pounds in the 6 months 
prior to entering the hospital. He had never had diarrhea or any other 
gastrointestinal disturbances. Many doctors had examined him and had 
recommended treatment for anemia which they had all said was evident. 
His blood had never been examined. 

Physical Examination. Temperature, 100.4° F.; pulse, 104; respirations, 
24; blood pressure, 118 systolic and 70 diastolic; weight, 108 pounds; 
height, 5 feet 33 inches. The patient was of medium stature, and showed 
evidences of recent loss of weight. He looked tired and drawn and pale. 
The lips and mucous membranes of the mouth were pale; there was no 
abnormal buccal pigmentation. There was definite but not marked atrophy 
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of the papillz of the tongue. A small nodule, the size of a walnut, without 
a thrill or bruit over it, was felt in the right lobe of the thyroid. The lungs 
were clear to percussion and auscultation. No enlargement of the heart was 
detected, and the sounds were loud and clear; no murmurs were heard. The 
spleen was just palpable at the left costal margin on full inspiration. The 
rectal sphincter seemed of good tone. 

Neurologic Examination. ‘The function of the cranial nerves was normal 
except for slight anisocoria, the right pupil being somewhat smaller than 
the left, but both reacted well to light and during accommodation. 

The entire musculature was flabby and wasted with slight diminution 
in strength of the arms but very marked weakness of both legs. No actual 
paralysis. Some uncertainty without actual ataxia on finger-nose test; 
and finer movements, such as writing and fastening buttons, were done 
clumsily. The heel-knee test showed both great ataxia and weakness. 
When the patient stood with the eyes closed he swayed grossly, and without 
support would fall. He could walk only a few steps with support, and even 
then weakness and ataxia were marked. No speech defect. Considerable 
urgency in micturition. 

The patient complained of numbness and tingling in the arms up to the 
shoulder, and in the legs up to the hips. This disturbance in sensibility 
caused an alteration in all cutaneous sensations so that a touch felt like an 
electric shock, and the tuning fork seemed to vibrate when it had not been 
set in motion. These sensory changes were maximal peripherally, and faded 
out proximally without sharp demarcation. Pin pricks were sharp every- 
where, and cotton wool was well felt. Vibratory sense was lost over both 
legs, and the anterior superior iliac spines, but was unaltered elsewhere. 
There was some difficulty in recognizing small objects by touch, and sense 
of passive movement of the toes was completely lost. He had never com- 
plained of pain. 

Tendon reflexes equal and active in the arms; knee jerks active, left 
sluggish. The ankle jerks were absent. The plantar reflexes were predomi- 
nantly extensor in type. No clonus. The abdominal reflexes were active 
in the upper quadrants; absent in the lower. 

There was normal response to faradic and galvanic stimulation in all 
muscle groups of the arms and legs. 

Blood. Hemoglobin, 70 per cent; R. B. C., 3,020,000; W. B. C., 7560; 
color index, 1.17; P. M. N., 68 per cent; Lym., 25 per cent; P. M. E., 1 per 
cent; Mono. , 6 per cent. In the smear the red blood cells appeared slightly 
larger than normal and there was moderate variation in size and shape. 
The platelets appeared normal and there were no evidences of regeneration 
noted. A Price-Jones curve showed the patient’s curve to be slightly 
deflected to the right of the normal with the peak at 7.5 x. 

Urine. Clear; 1022; acid; sugar, 0; albumin, 0; Mic.—No casts, R. B. C. 
or W.B.C. Urobilin, 0. 

Stool. Occult blood, 0; no parasites or ova seen. 

Cerebrospinal Fluid. Clear; no blood; 5 cells per c.mm.; globulin, 0. 
Wassermann reaction, 0; colloidal mastic test, 0000000000. 

Blood Wassermann reaction: Negative in ice-box and water-bath fixations. 

Gastric Contents. Ewald test meal—free hydrochloric acid, 0; combined 
hydrochloric acid, 10°. 

Fluoroscopic examination of the stomach revealed normal findings. In 
plates there was an irregularity in the pyloric region thought by the exami- 
ner to be caused by spasm. 

Basal Metabolic Rate. +8. 

Course in Hospital. The temperature and pulse rates became normal 
by the end of the first week and remained so. The changes in the blood 
picture symptoms and signs and the amounts of liver administered are 


18 BAKER, BORDLEY III, LONGCOPE: EFFECT OF LIVER THERAPY 


illustrated in Chart III. He gained 23 pounds in weight, his color improved 
remarkedly and he felt stronger in every way. He could walk without 
support, but was still quite feeble and ataxic. The urgency in micturition 
remained. The numbness and tingling were noticed only below the knees 
and elbows. Vibratory and postural senses remained unimproved. There 
was no change in the reflexes. By February 8, 1927, as the blood picture 
had become practically normal, he was allowed to go home, and was urged 
to continue eating large quantities of liver. , 

Course After Leaving the,Hospital. He returned for the first time in 
May, 1927, stating that he had improved remarkably. He no longer felt 
weak, and he walked with ease, driving his car and working 2 or 3 hours at 
a time in his garden. The sphincter disturbances had completely disap- 
peared, and the sexual powers had fully returned. The numbness and 
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Cuart III.—Case 5. Showing changes in the blood count and in the symptoms 
and signs referable to the nervous system during prolonged treatment by liver in a 
case of pernicious anemia with combined degeneration. Note the indications of 
relapse when the daily amount of liver is reduced. 


tingling had steadily diminished and were present only in the hands and 
feet. He looked well and muscular, and had gained 8 more pounds. While 
he walked with slightly widened base, and was momentarily uncertain 
when he turned abruptly, there was no ataxia on finger-nose and heel-knee . 
tests. He swayed just perceptibly when standing with the eyes closed. 
The knee kicks were equal and normally active but the ankle jerks could 
not be obtained. Plantar stimulation gave predominantly a flexor response 
but it was not constant. The vibratory sense was still considerably dimin- 
ished below the knees, but the sense of position of the toes had returned 
considerably. He had taken constantly 5 pounds of cooked liver each week. 
He returned periodically as is shown on the chart and though he gradually 
increased his activities and felt remarkably well the neurologic disturbances 
changed little. During the early part of 1929 he felt so well that he thought 
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he could diminish somewhat the quantity of liver ingested. The result of 
this indiscretion is shown clearly in the chart. 

When seen in May, 1929, the red blood cells had fallen to 2,800,000 per 
c.mm., and the hemoglobin to 60 per cent. He looked quite pale, but stated 
that, except for a little more fatigue than usual after a long day’s work, he 
did not notice any change in his general condition. There was no change 
whatever in the neurologic disturbances. He was urged to increase the 
intake of liver which he promised to do. 

He was last seen in September, 1929, and stated that he felt as well as he 
ever had in his life. As can be seen from the chart the blood count had 
risen rapidly to a point even above normal. The muscle strength was 
excellent, and all tests for codrdination in the arms, hands and legs were well 
done. The station was steady with eyes open and closed. When he walked 
he did not look at the ground or use a broad base, and he turned quickly, 
without uncertainty, but the legs were advanced in a slightly irregular 
fashion. Numbness and tingling were scarcely ever noticed, and then 
only in the tips of the fingers, the feet and ankles. There was acute appre- 
ciation of passive movement of the feet and toes. No astereognosis. There 
was definite diminution in vibratory sense over both legs below the knees. 
The tendon reflexes were all active and equal in the arms. The knee kicks 
were if anything a little hyperactive. The ankle jerks while a little sluggish 
were present and equal. Stroking the soles of the feet obliquely induced 
constantly plantar flexion but when the outer margins of the soles were 
stroked downward the response was usually extensor. 

Comparing the neurologic disturbances in 1926 with those in 1929 as 
recorded by the same observer the following summary may be made: (1) 
Great improvement in muscle strength; (2) gait nearly if not quite normal; 
(3) station excellent; (4) almost complete disappearance of peripheral 
paresthesias; (5) disappearance of astereognosis; (6) return of sense of pas- 
sive movement of the toes; (7) return of the ankle jerks; (8) disappear- 
ance.of ataxia; (9) return of normal sphincter function; (10) return of sexual 
powers. 

Summary. A man, aged 49 years, with slowly developing symptoms and 
signs of multiple degeneration of the cord, chiefly of tabetic type; fairly 
rapid immediate improvement on liver diet, with mild relapse after reducing 
the amount of liver; but return to normal health and vigor with improve- 
ment in objective signs on resumption of liver in large amounts. 


Discussion. In reviewing the results of the treatment of pernicious 
anemia by liver, or liver extract, in this group of cases, as well as 
in the reported series available in the literature, one’s attention is 
arrested by certain similarities in the effects produced upon the 
symptoms referable to changes in the nervous system. In the first 
place, the figures tend to substantiate the observation, so frequently 
referred to by others, that the symptoms and signs which are 
noticeably, and sometimes dramatically, benefited are those having 
to do with a disturbance of sensation or of motor paresis. Muscu- 
lar weakness, numbness and tingling, even profound alterations 
of cutaneous or osseous sensibility, ataxia, girdle sensations and 
sphincter disturbances may improve remarkably or disappear 
entirely. On the other hand, although the Babinski sign may dis- 
appear, the exaggerated reflexes and spasticity are less likely to 
diminish, and though the spastic paresis may be greatly improved 
in some instances, such as in Case 3, this israre. In the second place, 
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it seems definitely established that large quantities of liver are 
required to bring about the maximum therapeutic effect. In many 
instances the response on the part of the blood is not an accurate 
indication of the amounts of liver required to influence favorably the 
nervous symptoms. It has been frequently observed that the 
improvement in nervous symptoms is not commensurate with the 
rise in red blood cells, and that, in spite of a return of the red blood 
cell count to normal, the symptoms and signs, due to changes in 
the nervous system, persist or actually progress. One must therefore 
regard the nervous symptoms as being, in some way, dissociated 
from the blood count, and even in the presence of a normal blood 
count, one must increase the amounts of liver or liver extract until 
the ultimate possibility of affecting the nervous symptoms through 
this means has been exhausted. It has, moreover, been repeatedly 
observed that when a patient who has had only mild symptoms, 
such as numbness and tingling, with diminished vibratory sense, 
reduces the amount of liver or ceases to take liver or liver extract, 
the disease may relapse with only moderate reduction in the red 
blood corpuscles, but with rapid and alarming progression of the 
neurologic changes. In such cases rapid improvement may follow 
the ingestion of large amounts of liver. A third factor is undoubtedly 
one of time. Improvement in the nervous symptoms is much slower 
than improvement in the blood count. In many of our cases striking 
improvement did not take place until the patient had been on liver 
treatment for from 2 to 4 months. Farquharson and Graham!® 
lay particular stress on this point. It is of great importance, for 
during the entire latent period, liver should be given in large amounts 
and with total disregard to a high red blood cell count. And finally 
it must be recognized that, under liver therapy there are several 
accessory factors that bear directly on the rapidity and degree of 
improvement of practically all patients with pernicious anemia, 
and particularly those with subacute combined degeneration. It 
has been repeatedly observed that, during an infection, even large 
amounts of liver may fail to cause the red blood cells to rise to a high 
level. Patients, suffering with comparatively mild infections, such 
as cystitis, may not respond to liver therapy favorably, or may 
experience a relapse, even though they persist in taking what is 
presumably sufficient liver or liver extract. In the presence of an 
infection all the signs and symptoms of combined degeneration 
may persist, relapse or progress. Case 2 serves as a good example 
to illustrate this point. Beebe and Lewis” have recently discussed 
this question, and have, furthermore, drawn attention to the fact 
that arteriosclerosis seems to have somewhat the same effects as an 
infection. 

With these considerations in mind it is desirable to review some 
of the information concerning the nature of the lesions in the nervous 
system, and attempt to correlate, if possible, the improvement so 
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frequently observed with the anatomic alterations known or sup- 
posed to exist. 

Henneberg* has emphasized the fact that the characteristic lesion 
in the spinal cord in pernicious anemia is not a sclerosis but a focal 
degeneration of the myelin sheaths, or of the axones, which, as the 
process increases, spreads upward in the posterior column and down 
in the pyramidal tracts. According to Henneberg, the lesion is 
different from that in tabes, inasmuch as the posterior roots are 
not involved. An increase in glia fibers, such as one sees in multiple 
sclerosis, does not occur. The studies of Russell, Batten and 
Collier,= as well as the more recent observations of Weil?‘ and of 
Fried?* lead to the same conclusion, and most authorities are now 
agreed that the lesion is entirely of a degenerative nature. 

There is still dispute as to whether the axis cylinder or the myelin 
sheath is first involved. There is, furthermore, considerable evidence 
being accumulated to show that the lesions are, by no means, con- 
fined to the spinal cord. A few cases have been described in which 
anatomic lesions were found in the peripheral nerves and brain. 
Russell, Batten and Collier,?* in a histologic study of the nervous 
system in 9 cases of subacute combined degeneration, found the 
peripheral nerves normal, or showing very slight change, except in 
one advanced case, where extensive degenerations were found in both 
the large trunks and the finer branches of the peripheral nerves. 
Mathieu,” reporting a case of pernicious anemia that showed 
changes both in the peripheral nerves and spinal cord, suggests that 
the muscular weakness and alterations in cutaneous sensibility may, 
in many cases, be due to peripheral neuritis. McAlpin,® in discuss- 
ing the matter recently, has called particular attention to certain 
symptoms and signs affecting the cutaneous sensations and reflexes 
that can be best explained as due to peripheral neuritis. Psychoses, 
usually manifested by depression, and ideas of persecution are not 
uncommon, and he points out that in some instances these symp- 
toms may be directly connected with anatomic changes in the brain. 
Simons, Zador and Bielschowsky® have found degenerative lesions 
in the peripheral nerves associated with the glossitis and papillary 
atrophy , and suggest that these alterations, so common in pernicious 
anemia, are dependent upon a peripheral nerve degeneration. 
Schilling?’ lays considerable stress upon the evidence so far adduced 
to show that disease of the nervous system, in pernicious anemia, is 
widespread, and involves not only the spinal cord but the peripheral 
nerves. A view, therefore, which is rapidly becoming prevalent 
is that, in pernicious anemia, all parts of the nervous system may 
be affected, including peripheral nerves, cord and brain. 

There is very little information to be obtained concerning the 
manner, or the extent, to which these lesions in the nervous system 
are modified by treatment with liver or liver extract. Davison?*® 
has been enabled to study the spinal cords from 7 cases of pernicious 
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anemia treated by liver. The one difference which he observed 
between these cords and those from untreated cases of pernicious 
anemia was in the proliferation of glia cells. In the untreated cases 
this was not observed, whereas in the treated cases, instead of a poor 
glia response there was a definite increase in glia fibers, which i is 
designated as a “progressive glia change.” 

One view which has recently been advanced to explain the origin 
of the changes in the nervous system in pernicious anemia is that 
they are dependent, as they are in beriberi, upon a vitamin defic- 
iency. Indeed, as one studies these cases of pernicious anemia, as 
well as the cases of sprue, it seems more and more probable that the 
defect which brings about the symptoms is analogous to a vitamin 
deficiency. Henneberg* made this suggestion sometime ago. It is 
conceivable that if some such deficiency existed, it might be supplied 
by liver or liver extract, or by meat digested with normal gastric juice 
or possibly by the gastric mucosa of the pig’s stomach. It is known 
that the immediate cause of beriberi and probably of pellagra is a 
deficiency of vitamin B, and it has been shown further by Cogwill?® 
and by Gildea, Kattwinkel and Castle®® that lack of the anti- 
neuritic principle of vitamin B in the diet will result in extensive 
multiple degeneration of the peripheral nerves, spinal cord and 
brain, in dogs. These experiments have suggested that, in some way, 
vitamin B deficiency might be accountable for the alterations in 
the nervous system in pernicious anemia. In how far these sup- 
positions may be correct it is impossible to say, but it is obvious 
that more extended histologic examinations of the nervous system 
in pernicious anemia, with particular reference to the condition of 
the peripheral nerves, might advance our knowledge of this impor- 
tant phase of the subject, and perhaps lead to a better understanding 
of the methods by which some of the serious nervous manifestations 
of the disease might be arrested or cured. 

For the results obtained through liver therapy, so far, do indicate ° 
that very material benefit may be derived through this method, 
when it is properly employed; and, in addition, suggest very strongly 
that improvement proceeds in much the same way as might be 
expected in cases of peripheral neuritis, or possibly in tabes dorsalis. 
As McAlpin® has pointed out, many of the nervous symptoms that 
are amenable to treatment by liver in pernicious anemia could be 
explained on the basis of changes in the peripheral nerves, and since 
many of these lead to a condition which renders the patient prac- 
tically helpless, the restoration to a life of physical activity, which 
is, at times, equal to that of normal health, must be looked upon as 
a notable therapeutic result. Even though there still remains a 
group of cases in which the extent and situation of the degenerative 
lesions in the spinal cord excludes the possibility of repair through 
therapeutic procedures, it seems unreasonable on this account to 
neglect those cases which conceivably may be vastly improved by 
intensive liver therapy. 
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Summary. 1. The results of treatment by liver or liver extract 
in 44 cases of pernicious anemia, 39 of which showed signs and symp- 
toms of definite involvement of the nervous system, are summarized. 

2. The course of the disease under treatment is illustrated by an 
abbreviated report of 5 cases. 

3. Attention is drawn to the fact that large amounts of liver must 
be consumed over long periods of time before great improvement 
becomes manifest. 

4, Excluding gain in strength, improvement was noted in 31.25 
per cent of the signs and symptoms of nervous system involvement 
in cases treated for less than 6 months, in 55.17 per cent of the signs 
and symptoms in cases treated for more than 6 months and in 
58.93 per cent of the signs and symptoms in 8 patients with advanced 
subacute combined degeneration who were treated for more than 
10 months. 

5. The symptoms and signs that improved most noticeably 
were those referable to disturbances of cutaneous and muscular 
sensibility, and to flaccid pareses. 

6. It is suggested that some of these symptoms and signs may be 
dependent upon changes in the peripheral nerves. 
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THE SIGNIFICANCE OF THE GASTRIC SECRETIONS IN 
PERNICIOUS ANEMIA. 
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(From the Department of Medicine, Stanford University School of Medicine.) 


THE importance of the achylia gastrica of pernicious anemia has 
been suggested by Castle,! who showed that the gastric juice of 
normal individuals contains a substance capable of releasing an anti- 
anemic substance from beefsteak. He proposes that a deficiency 
of secretion of this “intrinsic factor’’ by the stomach of the perni- 
cious anemia patient may be the cause of the disease. If this be 
true, it is important to know if individuals with gastric achylia 
but without evidence of pernicious anemia are capable of secreting 
the intrinsic factor. In a brief footnote Castle* states that he has 
demonstrated the intrinsic factor in the gastric juice of 3 patients 
of this kind. The present experiments were done in an attempt to 
confirm this observation. 
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Method. The experiment consisted in feeding to 2 patients 
with untreated pernicious anemia beefsteak incubated for 2 hours 
at 37° with hydrochloric acid, commercial pepsin and washings from 
the stomachs of patients with achylia but no anemia. Because of 
the complete achylia in the donors, the collection of sufficient pure 
gastric juice for the digestion was an impossibility. The maximum 
10-minute secretion was less than 10 cc. The material used was 
obtained by washing the stomach with successive portions of normal 
saline and tenth-normal hydrochloric acid, alternately, for a period 
of about 40 minutes after the administration of histamin subcu- 
taneously. The volume of the washings was about 300 cc. The 
washings were then mixed with 200 gm. of finely ground beef 
muscle, and were incubated for 2 hours at 37° after the addition 
of 2 to 5 gm. of commercial pepsin and after being brought to a 
pH of about 3 with concentrated hydrochloric acid. At the end 
of the incubation period the mixture was strained and the filtrate 
titrated to a pH of 5. It was then introduced by tube into the 
fasting stomach of the recipient. 

Experimental Observations. Two experiments were carried out 
using 2 pernicious anemia patients as recipients and 2 achylia cases 
as donors. 

Gastric juice for the first experiment was obtained from a patient 
with arteriosclerosis and hypertension, aged 64 years, who is known 
to have had achlorhydria to the Ewald meal since April 1, 1925, 
and to histamin since December 31, 1927. He presents no evidence 
of pernicious anemia. His blood at the time of the experiment 
showed the following: Red blood cells, 4,120,000; hemoglobin, 
79 per cent Sahli; color index, 0.95; white blood cells, 9650; poly- 
morphonuclears, 55 per cent; lymphocytes, 32 per cent; large mono- 
nuclears, 9 per cent; eosinophils, 3 per cent; basophils, 1 per cent; 
platelets, 151,000; reticulocytes, 0.2 per cent. Smear showed slight 
anisocytosis and an occasional small poikilocyte. The Price-Jones 
curve had its peak at 8 micra instead of the normal 7.5. Icterus 
index was 4.8. Indirect van den Bergh, 0.2 units. 

The clinical record of the case used for testing the potency of 
the digested material is briefly as follows: 


Case Report.— Mr. M. B., aged 38 years, American Store manager, entered 
the hospital on March 17, 1931, complaining of weakness and dyspnea 
on exertion for 2 months. His family and past histories were unimpor- 
tant. Seven months before entry he developed anorexia, a bad taste in his 
mouth and slight constipation. Five months later he began to have palpi- 
tation, dyspnea on exertion and increasing weakness. His mouth was sore 
for a few days at about the time these symptoms appeared. Two weeks 
before admission his ankles became slightly swollen. At times his hands 
and feet were numb. 

On examination, he was well nourished but pale with a distinct café au 
lait color. The right pupil was slightly larger than the left but both reacted. 
There were two patches of white exudate in the right fundus on the temporal 
side of the disk. The tongue was smooth but there was not a complete 
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papillary atrophy. The lungs were clear and the heart was normal. Blood 
pressure was 130 systolic and 75 diastolic. The spleen was not felt. The 
reflexes were normal and vibratory and joint sensibility was unimpaired. 
The blood count was: Red blood cells, 1,500,000; hemoglobin, 31 per cent 
Sahli; color index, 1.03; reticulocytes, 4.8 per cent; white blood cells, 4100; 
polymorphonuclears, 54 per cent; lymphocytes, 41 per cent; platelets, 
45,000. 

Urine, stool and blood Wassermann were negative. Gastric analysis 
after histamin showed a complete absence of free hydrochloric acid and the 
highest 10-minute volume was 4 cc. 

His response to treatment is shown in Chart I. 


Cuart I.—ResponsE oF CasE OF PERNICIOUS ANEMIA TO TREATMENT WITH BEEF 
DicEsTED IN HyprocuLoric Acip, COMMERCIAL PEPSIN AND GASTRIC JUICE 
FROM A CASE OF ANACIDITY. 
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On the seventh day he was given 200 gm. of beefsteak digested as 
described above. On the next 3 days he received no treatment because of 
nausea, but from the eleventh to the twentieth days he received daily doses 
of the same mixture. Before the treatment was started, his reticulocytes 
rose to 10 per cent and during the course of treatment, to 23 per cent. 
There was, however, no significant rise in his red cells or hemoglobin fol- 
lowing this reticulocyte response. On the twenty-sixth day he was given 
24 vials of liver extract (Lilly 343) and later 6 vials daily. Following this 
he had a second reticulocyte response of the same magnitude as the first 
followed by a prompt rise in red cells and hemoglobin to approximately 
normal by the sixtieth day. 


Juice for the second experiment was obtained from a patient with 
angina pectoris, aged 65 years, who has had an anacidity to hista- 
min since September 17, 1929. He presents no evidence of per- 
nicious anemia. His blood at the time of the experiment showed: 
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Red blood cells, 4,330,000; hemoglobin, 87 per cent Sahli; color 
index, 1.01; white blood cells, 6925; polymorphonuclears, 54 per 
cent; lymphocytes, 28 per cent; large mononuclears, 7 per cent; 
eosinophils, 10 per cent; basophils, 1 per cent; platelets, 337,000. 
The smear shows slight anisocytosis and a few small poikilocytes. 
The Price-Jones curve had a slightly flattened peak at 7.5 micra. 
Icterus index was 9. Indirect van den Bergh, 0.75 units. 
The findings in the test case were as follows: 


Cuart II.—Response or oF PERNICIOUS ANEMIA TO TREATMENT WITH BEEF 
DicgEstED IN Hyprocuioric Acip, COMMERCIAL PEPSIN AND GASTRIC JUICE 
From a CasE oF ANACIDITY. 
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Mrs. F.N., a Canadian housewife, aged 48 years, entered the hospital 
on March 30, 1931, complaining of pain in the abdomen and back for 6 
months. The family history was unimportant. The past history was 
_ negative except that she has always bruised and bled easily. Six months 
ago she became pale, began to lose weight and to feel weak and tired. She 
developed palpitation, dyspnea and swelling of her legs and hands. Five 
months ago she began to have dull pain in her lower abdomen and back. 
Six weeks ago she developed numbness and tingling in her hands and pain 
in her legs. All her symptoms have become progressively more severe. 

She was extremely pale and showed evidence of considerable weight loss 
but did not otherwise appear ill. There was a marked papillary atrophy 
of the tongue. The lungs were clear and the heart was negative except for 
a soft systolic murmur. Blood pressure was 115 systolic, 60 diastolic. 
A firm liver edge extended 6 cm., and the spleen was palpable about 4 cm., 
below the costal margin. The knee and ankles ‘erks were not obtained 
and there was definite diminution of vibratory and joint sensibility in both 
legs. The Romberg was positive. The blood showed: Red blood cells, 
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1,120,000; hemoglobin, 30 per cent Sahli; color index, 1.3; white blood 
cells, 3100; polymorphonuclears, 37 per cent; lymphocytes, 55 per cent; 
platelets, 85,000; reticulocytes, 13.2 per cent; coagulation and bleeding 
time were normal. The smear showed marked anisocytosis, moderate 
poikilocytosis, polychromasia, normoblasts and a few megaloblasts. The 
urine and Wassermann were negative. The stool showed occult blood. 
Icterus index was 15; the indirect van den Bergh, 2 units. 

Because of the high initial level of the reticulocytes no therapy was given 
until the count had dropped to about 5 per cent. She was then given a 
series of 8 daily feedings of the digestion mixture described above, beginning 
on the ninth day of observation. No reticulocyte response followed this 
treatment and the red cells and hemoglobin fell steadily. Because of the 
severity of her anemia, it was considered unwise to withhold liver and on 
the 19th day she was given 24 vials of liver extract, followed on the 24th 
day by daily doses of 6 vials. Following this treatment, there was a prompt 
and typical response. Her course is shown in Chart IT. 


Discussion. As pointed out above, the object of these experiments 
was to determine whether patients with complete long-standing 
achylia gastrica but without evidence of pernicious anemia put out 
the intrinsic antianemic factor of Castle in such gastric secretions 
as are present. If Castle’s theory is correct, namely, that the 
absence of this factor in pernicious anemia patients is often respons- 
ible for the development of the disease, one might expect people 
without pernicious anemia even though they had a deficient gastric 
secretion in the ordinary sense still to possess the antianemic factor. 
Our experiments failed to show that such is the case. In the first 
experiment there was, to be sure, a reticulocyte response of over 
20 per cent following treatment with digested beef. The response 
had, however, started before therapy was begun, and was not 
followed by any improvement in the blood. While this response 
does not rule out the possibility of the presence of a slight amount 
of the effective substance in the digestion mixture, it does not 
prove that it was present. In the second experiment no response 
whatever followed treatment with digested beef. A longer interval 
between this therapy and treatment with liver extract would have 
been desirable, but the complete absence of a response for 12 days 
after treatment was started pretty well demonstrates the absence 
of effective material. These results suggest that the absence in the 
gastric secretion of the intrinsic factor does not invariably lead to 
the development of pernicious anemia. 

Summary. 1. Beefsteak digested with hydrochloric acid, pepsin 
and gastric juice from cases of long-standing anacidity without 
anemia was used in the treatment of cases of pernicious anemia. 
Two such experiments are described. 

2. No definite response followed the treatment in either case. 
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Tuls report deals with 5 patients presenting a type of anemia and 
certain clinical features that suggest a disease entity. These 
patients were all women, the youngest, aged 37 years, and the 
oldest 46 years. A similar picture in a male has not come under 
observation. 

The anemia in these women was essentially chronic, having lasted 
from 11 to 15 years in 4 cases, and at least 2 years in 1 case. There 
had been no remissions and there were no symptoms or signs sug- 
gesting degenerative changes in the spinal cord. Four of these 
women showed the typical tongue of atrophic glossitis. Gastric 
analysis by the fractional method showed achlorhydria in 4 cases, 
with no response after the hypodermic injection of 0.5 mg. hista- 
min in 3, while 1 patient showed a slight secretion of free hydro- 
chloric acid after the histamin. In the fifth patient achlorhydria 
was strongly suspected but she refused to have a gastric analysis 
made. All suffered from weakness, palpitation and breathlessness; 
4 complained of digestive disturbances, and 3 listed diarrhea of the 
morning type as a prominent symptom. These 5 women all had 
menstrual irregularities with the history of excessive bleeding at 
the menstrual period. (Table 1.) . 


TABLE 1.—Five Cases or Microcytic ANEMIA—ALL FEMALES. 
37 46 40 
Duration, years . ... 2 14 11 
0 
Atrophic tongue. ... + 
Achlorhydria + 
Menstrual flow . + 


When these women first came under observation, the hemoglobin 
ranged from 40 to 58 per cent in 4, with red cell counts from 3,200,000 
to 3,900,000. In the fifth patient, the hemoglebin was 65 per cent 
and red count 4,200,000. All showed a low color index. The strik- 
ing feature of the blood picture, however, was the small size of the 

* Read before the Forty-sixth Annual Meeting of the Association of American 


Physicians, May 6, 1931. 
vou. 184, no. 1932 2 
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red blood cells. The mean diameter of the red cells was under 7 
microns in every case, ranging from 6.32 microns as a minimum 
to 6.96 as a maximum. (Table 2.) This blood picture indicates 
an anemia of the microcytic type.* It may also be spoken of as 
hypochromic or chlorotic in character, but the total red cell count 
tends to be lower than in true chlorosis, and the atrophic glossitis 
and gastric anacidity are distinguishing features in the cases here 
presented. 


TABLE 2. 

Cc M H D 
Hemoglobin . . . . 58 42 40 65 * 40 
Red blood cells . ; 82 3.9 3.3 4.2 3.2 
Diameter red cells . 6.32 6.89 6.92 6.96 6.62 
After treatment: 

Hemoglobin .. . 70 86 85 90 75 

Red blood cells . . 4.9 4.6 5.0 4.6 4.5 

Diameter red cells 7.11 7.19 7.3 


The underlying cause of this particular type of anemia is not 
obvious although three factors stand out in this small group of 
patients: they all were middle-aged women who had excessive 
menstrual bleeding, and gastric anacidity was demonstrated in all 
but 1 patient who refused the test. That the periodic loss of blood 
was not in itself responsible would seem to be indicated by the fact 
that red blood cell measurements in other females with anemia 
secondary to uterine bleeding have not shown microcytosis ap- 
proaching the degree seen in these cases. On the other hand, if 
the achlorhydria were responsible one would expect to find similar 
blood pictures in males with achylia gastrica but this we have been 
unable to do. In reviewing our cases of achlorhydria we have 
separated the group that was uncomplicated by other diseases, such 
as carcinoma, pernicious anemia, chronic cholecystitis, gross sepsis, 
profuse bleeding and other obvious conditions. We have further 
divided these cases into two groups according to age. Below the age 
of 50 years, we find 240 instances of uncomplicated gastric anacidity 
made up of 69 males and 171 females. Only 3 of the males had 
hemoglobin readings below 80 per cent while 99 females had a hemo- 
globin percentage below 80. 

Two reports have recently appeared on the subject of simple, or 
hypochromic, anemia associated with achlorhydria by Witts* and 
by Waugh,‘ with reference to previous reports by Faber, 1913, 
Faber and Gram, 1924, Charles Hunter, 1923, Kaznelson, 1926 and 
others. Witts states that the anemia in his 50 cases was of the 
microcytic type and 49 of these patients were women. All the cases 
reported by Waugh, 10 in number, were women, for the most part 


* Measurement of the red blood cells by one of us (D. D.) in a series of normal 
individuals has shown the mean diameter to vary from 7.25 microns to 7.50 microns. 
Medearis and Minot! have reported normal variations from 7.25 to 7.75 microns, while 
the figures of Bell, Thomas and Means? are from 7.4 to 8 microns. 
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between the ages of 35 and 45 years with no case seen after the 
menopause. In addition to the hypochromic type of anemia with 
low color index, the blood shows a slight leukopenia, the platelets 
are normal or somewhat reduced in number, fragility tests are normal 
as is also the bleeding time, the van den Bergh test is negative and 
the reticulocytes are not increased. Witts describes simple achlor- 
hydric anemia as a disease of middle-aged women, with its highest 
incidence between the ages of 40 and 50 years. He saw no case 
under the age of 22 years and differentiates this anemia very sharply 
from true chlorosis, which he defines as a secondary type of anemia 
occurring spontaneously in adolescent females and generally asso- 
ciated with gastric hyperacidity. He furthermore states that the 
chlorotic girl does not relapse in adult life. In this microcytic type 
of anemia the bone marrow is apparently able to maintain fairly 
well the number of red blood cells but there is an evident dysfunction 
in the synthesis of hemoglobin. 

In individuals with the megalocytic, hyperchromic type of blood 
picture which we call pernicious anemia, it is well established that 
achlorhydria is an almost constant finding. Yet it is evident that 
one or more other factors must be involved, as the majority of per- 
sons with true achylia gastrica, even if untreated, do not develop 
pernicious anemia. In the microcytic, hypochromic anemia now 
under discussion, also associated with achlorhydria, some other 
unknown factor is evidently in operation. Limited to women 
between the age of full maturity and the climacteric, as this type 
of anemia appears to be, may not the periodic blood loss at the 
menstrual time, often excessive in amount, have its influence on the 
bone marrow? In other words, achlorhydria plus some unknown 
factor may result in pernicious anemia, while achlorhydria plus 
periodic hemorrhages may induce a microcytic type of anemia. 

This type of anemia, as illustrated in our cases and as emphasized 
by other writers on the subject, is essentially chronic, rarely fatal, 
and is responsible for persistent ill health in older women. As 
regards treatment, Witts and others believe that the anemia can 
be controlled by the regular administration of large doses of iron, 
supplemented, if necessary, by one or more blood transfusions. 
Our experience with large doses of iron, in the form of Blaud’s 
mass, has been quite satisfactory, although the anemia gradually 
recurs after the medication is discontinued and we have found that 
repeated courses of iron are quite necessary. In the presence of 
achlorhydria, we also insist on the regular administration of dilute 
hydrochloric acid, 1 teaspoonful, well diluted, with meals. Witts 
has shown that hydrochloric acid without iron, however, has no 
effect on the anemia. We found this to be true in the early treat- 
ment of the first case in our series. In regard to liver feeding, some 
writers take the position that liver is without value in the micro- 
cytic type of anemia. Others believe that in most secondary 
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anemias, treatment by adequate liver feeding has been effective, 
whereas the use of most liver extracts has failed. We have found, 
however, that the aqueous liver extract, E. 29, apparently possesses 
the properties of whole liver and in the microcytic type of anemia 
under discussion brings about a very satisfactory increase in both 
the hemoglobin and erythrocytes, and a slight but definite reticulo- 
cyte response. (Tables 3 and 4.) One ounce (30 cc.) of this aqueous 
liver extract, E. 29, is equivalent to } pound of whole liver and 
contains from 5 to 8 mg. of iron which, in itself, is not sufficient 
to account for its favorable effect when compared with the alcoholic 
liver extracts. We have found as the blood count improves that 
the red cells become larger and tend to approach the average normal 
diameter (Table 2). 
TABLE 3.—Mrs. M. (19672). 


Diameter Liver 
Hb., of R.B.C., extract 
Date. per cent. Mil. microns. daily, cc. 
August 18,1930. .... 40 6.92 90 
September 3,1930 . . . 53 90 
September 8,1930 . . . 62 : Oey 60 
October 20, 1930 7.35 60 
December 18,1930 . . . 85 §.1 7.26 
December 20,1930 . . . Given 1000 mg. hours intrauterine radium. 
May 25, 1931 . . .  . Patient writes recent blood count normal. 


TaBLe 4.—Mnrs. C. (18335). 


Diameter  Reticulo- Liver Iron 
Hb., R.B.C., R.B.C., cytes, extract daily, 

Date. per cent. Mil. microns. per cent. daily, cc. gr. 
October 30,1928 . . . 42 3.9 6.89 0.6 90 
November 5,1928 . . . 48 5 eas 90 


2.4 
November 8, 1928 . . . 52 : 7.19 4.4 90 
2.0 


November 13, 1928 es 90 


0 
0 
0 
0 
December 7,1928 . . . 74 : yes ay 90 0 
February 9,1929 . . . 86 30 0 
March 28, 1930 7.19 0 
March 30, 1931 7.16 60 


Note.— March 28, 1930, patient w: rdered 90 cc. liver extract daily, but took 
it for only a few weeks. 


Finally, in the treatment of these women with microcytic anemia 
and excessive menstrual bleeding, one must consider the advis- 
ability of putting a stop to the periodic blood loss either by hysterec- . 
tomy or by the proper use of radium or deep Roentgen ray therapy. 
One of our patients was given 1000 mg. hours of intrauterine 
radium, and a second patient has had hysterectomy for a fibroid 
uterus, but these procedures were done too recently to evaluate 
the results in this report. 

Summary. This report deals with 5 patients, all women, aged 
from 37 to 46 years, with a microcytic type of anemia, atrophic 
glossitis, achlorhydria and increased blood loss at the menstrual | 
periods. 


Iron 
daily, 
gr. 
30 
30 
30 
30 
| 30 
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The symptoms, clinical features and blood picture suggest a dis- 
ease entity, which is responsible for persistent ill health and is often 
unrecognized. 

Treatment consists of large doses of iron and adequate hydro- 
chloric acid therapy. Instead of the iron, an aqueous liver extract 
may be used with good results. The anemia gradually recurs when 
treatment is omitted so that it must be resumed from time to time 
as determined by the blood count. Hysterectomy may be advisable 
to put a stop to the periodic blood loss, or this effect may be secured 
by radium or deep Roentgen ray therapy when indicated. 
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AURICULAR FLUTTER: SOME OF ITS CLINICAL MANIFESTA- 
TIONS AND ITS TREATMENT. 


BASED ON A STUDY OF 65 CASES. 


By THomas M. McMitian, M.D., 


AND 


SAMUEL BELLET, M.D., 
PHILADELPHIA, PA. 


(From the Division of Cardiology of the Philadelphia General Hospital and the 
Robinette Foundation for the Study of Cardiovascular Diseases of the University 
of Pennsylvania, Philadelphia, Pa.) 


IN spite of the infrequence of auricular flutter, it, nevertheless, is 
a disturbance of considerable importance because of its occurrence 
mainly in hearts that are seriously diseased and because it is sus- 
ceptible of successful treatment in a considerable percentage of 
cases. 

There have not been many reports of flutter based on large series 
of cases. Among the most important are those of Ritchie, 1914,*° 
which included 52 cases, and of Blackford and Willius, 1916,? based 
on 16 cases. Since the introduction of quinidin, the only published 
clinical report of this condition which considered a large number of 
cases is that of Parkinson and Bedford," a study of 52 cases. 

Since 1921, we have encountered 80 instances of this disturb- 
ance. Our observations on some of these included but one electro- 
cardiographic study; others refused hospital treatment. For such 
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reasons, we are basing this paper on 65 of the 80 cases. We have 
not attempted to consider all phases of the subject but only those 
portions to which the material of our series seemed to contribute 
something of interest. 

Clinical Variations of Flutter. Auricular flutter is found either as 
an established disturbance or as a paroxysmal or transient condition. 
Any line of demarcation between these varieties must necessarily 
be an arbitrary one. We have accepted Parkinson and Bedford’s*! 
selection of 2 weeks as the necessary duration for established flutter. 
It is to be borne in mind, however, that a duration of 2 weeks or 
even longer does not necessarily mean that flutter is permanent and 
may not revert to normal rhythm spontaneously: 2 of our cases 
returned to sinus rhythm without treatment after having fluttered 
continuously for 4 and 6 weeks respectively. 

It has not proven an easy matter to establish the duration of all 
of the cases of our series. They nearly all entered the hospital with 
flutter: the beginning of the disturbance had to be determined from 
the history and the behavior of the case under observation. In 
Table 1, we have set down the known duration of flutter in our 65 
cases after hospital admission. After considering all of the facts 
available to us, we divided 55 of our 65 cases into 12 of the paroxys- 
mal and 43 of the established forms of flutter. Of the 10 unclassified 
cases, 7 were due either to quinidin or digitalis, and 3 were untreated. 
The percentages of paroxysmal and established flutter in our series 
(22 paroxysmal, and 78 established) were practically the same as in 
Parkinson and Bedford’s* series (25 and 75 respectively). 


TABLE 1.—KNown Duration AFTER ADMISSION TO HOSPITAL. 


Cases. 


Incidence. In 1200 cases, Wedd‘* found flutter in 9 and fibrilla- 
tion in 137, 2.e., flutter occurred once in every 133 patients and 
fibrillation once in every 9. Blackford and Willius? encountered 
flutter once in every 217 cases and fibrillation once in every 10 cases 
in a series of 3500 patients. Willius** later analyzed 40,000 cases 
and found flutter in 168 or once in every 238 cases. There is thus a 
fair similarity of both the incidence of auricular flutter and the ratio 
of flutter to fibrillation as determined in these large numbers of 
patients. 

In our own experience we have found auricular flutter to be more 
common. In 16,000 electrocardiograms on 6500 different patients 
who either had or were suspected of having cardiac disease we en- 
countered flutter in 80 and fibrillation in 464, the ratios being respec- 
tively 1 in every 80 and 1 in every 14 such patients. 


4 
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Age. Our youngest patient was 12 years of age, our oldest 86, 
the average age being 54 years. 


TaBLe 2.—AGE DiIsTRIBUTION. 


No. of 

Age. cases. 


Table 2 shows that the incidence of flutter was greatest over the 
age of 40 years, 72 per cent of our cases being between 40 and 70 
when flutter first came under observation. These figures are quite 
in accord with similar figures in the reports to which we have referred. 

Etiologic Factors. Associated Conditions. Auricular flutter is 
usually the result of antecedent damage of the auricular muscle, 
mainly due either to inflammatory or degenerative processes. At 
times more acute causes are operative. Among these are acute 
rheumatic fever,‘ 44, diphtheria,!* hyperthyroidism, and 
coronary occlusion.!: 19:1, #2, 47 

In our series old rheumatic heart disease was present in 16 cases, 
hypertension in 12, syphilis in 13, thyrotoxicosis in 2, “toxic myo- 
carditis” (pulmonary abscess and pulmonary tuberculosis) in 1. 
Arteriosclerosis, observed in 40 of our patients, rather than some 
other assigned cause, may well have been the real precipitating 
factor in many of them. In 2 instances, flutter was apparently 
caused by toxic doses of digitalis, while in 5, the disturbance was 
the result of the quinidin treatment of auricular fibrillation. 

Auricular flutter has been reported as occurring occasionally in 
normal hearts.*!:*5 In all but 1 of our cases the heart damage was 
severe and far advanced. In this 1 case cardiac damage was present, 
but of relatively slight degree. 

Auricular Flutter Produced by Digitalis. The development of 
auricular fibrillation following the administration of digitalis 
has been reported to occur occasionally.?® §- 8.18.34 So far as we are 
aware, Wedd‘ is the only author who has reported flutter as a prob- 
able result of digitalis. His 1 patient received a total of 25 cc. of 
the tincture of digitalis and 1 mg. of strophanthin intravenously 
prior to the onset of flutter. The disturbance was transient, lasting 
for 1 day only. 

In our series we encountered 2 cases in which flutter followed 
large quantities of digitalis. A brief history of these patients 
follows: 


Case Reports. Case 36.—E.W.T., a colored man, aged 62 years, had 
had symptoms of gradually progressing congestive heart failure for 3 years. 


36 MCMILLAN, BELLET: AURICULAR FLUTTER 


Examination showed cardiac enlargement without valve lesions, hyper- 
tension (170 systolic and 100 diastolic), generalized arteriosclerosis and 
evidence of congestive heart failure. No evidence of syphilis or rheumatic 
fever was discovered. 

After a relatively normal electrocardiogram had been obtained, the admin- 
istration of 1 dram of the tincture of digitalis 3 times a day was begun. 
No symptoms of digitalis poisoning were noted except weakness, which by 
the 7th day was marked. Also on this day a nodal rhythm appeared 
(Fig. 1, B). The order to stop digitalis was unfortunately overlooked, and 
2 additional doses were administered; on the 8th day, auricular flutter was 
present (Fig. 1,C). On the next day, 24 hours after the last dose of digitalis, 
flutter was still present and the A-V block had increased from 4 to 1 to 8 to 1 
and even 12 to 1 (Fig. 1, D). The flutter persisted and death ensued the 
following day. The effects of atropin on the auricular and ventricular 
mechanism are discussed in another section of this paper. 

Case 35.—Our second case of flutter which followed large amounts of 
digitalis is being reported elsewhere in a paper on ventricular tachycardia, 
which also developed. The patient, a man, aged 65 years, with arterio- 
sclerotic heart disease and congestive failure, received 133 drams of the 
tincture of digitalis within 10 days, or an average of 1} drams per day. 
On the 9th day of the drug’s administration, auricular flutter with 3 to 1 
block developed. On the following day, ventricular tachycardia set in, 
and death soon followed. 


Mechanism. The exact physiologic reactions of the auricular 
muscle to digitalis which lead to fibrillation or flutter are not known. 
It is presumed that either the indirect vagal effect of digitalis or its 
direct action on the auricular muscle is a responsible faetor. 
Resnick* feels that both may play a réle in bringing on fibrillation, 
but that a diseased heart in addition to digitalis is probably neces- 
sary for the establishment of a circus rhythm under this drug. 

In all the reported cases of fibrillation or flutter resulting from 
digitalis, the heart has been seriously diseased. This was the fact 
in both our cases, as shown by postmortem as well as by clinical 
study. 

We possess no data that throw definite light on the mode of action 
of digitalis in inducing flutter in either of the 2 cases we are reporting. 
After flutter had commenced, digitalis did definitely influence the 
mechanism, through what we interpret elsewhere in this paper 
(The Auricular Rate in Its Reaction to Drugs) as vagal influences. 
Granting that our conclusion is correct, it does not necessarily 
follow that vagal action caused the onset of flutter. 


Fic. 1.—Flutter following large amounts of digitalis. A, the three customary 
leads taken after 18 drams of the tincture of digitalis had been administered; B, the 
tracing obtained the following day of the administration of a total of 21 drams of 
the tincture of digitalis. This is interpreted as showing A-V rhythm; C (Lead II 
only), a tracing obtained after a total of 24 drams of the drug had been used. It 
shows auricular flutter with 6 to 1 block; D (Lead II only), a tracing taken 24 hours 
after the last dose of digitalis. The block is of a higher grade and coupled ventricular 
extrasystoles. 


. 
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Flutter Caused by Quinidin. Six of our cases were the result of an 
endeavor to convert auricular fibrillation to a normal rhythm by 
quinidin. The mechanism of this reaction is well known and requires 
no further discussion in this paper. 

Symptoms and Complications. The symptomatic results of auricu- 
lar flutter vary greatly in different patients, depending upon such 
factors as the degree of cardiac disease, the ventricular rate, the 
duration of the flutter, and to some extent the nervous make-up 
of the patient. “Generally speaking the symptoms were those of a 
degree of heart failure with the special features of tachycardia 
added” (Parkinson and Bedford*‘). 

The Rate of the Ventricles in Auricular Flutter. The symptoma- 
tology of flutter as we found it was roughly in direct proportion to 
the rate of the ventricles. With rates of 150 and over, the symptoms 
as a rule were quite marked; with the rate between 100 and 130, 
the symptoms were usually of slight or moderate severity; with 
slower rates, symptoms due to flutter per se, were practically absent. 
Usually there was noticeable improvement in the symptoms with 
lowering of the ventricular rate by treatment, or with conversion of 
flutter to fibrillation, or with the return of a normal rhythm. In 
those occasional instances where the ventricular rate equalled that 
of the fluttering auricle, there were usually profound disturbances, 
even unconsciousness. 

Psychoses. Mental disturbances of varying degrees of severity 
were present in 10 of our cases. These occurred invariably with a 
high ventricular rate and with marked evidence of congestive heart 
failure. The onset of a psychosis would appear to be a grave prog- 
nostic sign, 4 of our 10 patients having died within 1 to 2 days and 
2 within a week after its appearance. One recovered but died of 
heart failure 8 months later. 

Embolism. This accident occurred in 5 of our patients. In 1, 
fibrillation was present at the time of the embolism while in another 
it occurred 3 days subsequent to the restoration of normal rhythm. 
In the three remaining instances, the accident occurred before the 
patients were admitted to the hospital, thus precluding our learning 
whether flutter was or was not present at the time of the accident. 
The weight of evidence indicates that embolism rarely if ever occurs 
during flutter. In the 9 cases recently reported by Parkinson and 
Bedford, flutter was not present at the time of the accident in any. 
It is of interest to note that 4 of Parkinson and Bedford’s 9 cases of 
embolism and 3 of our 5 cases had mitral stenosis. 

The Diagnosis of Auricular Flutter. Auricular flutter should be 
suspected in every regular tachycardia where the rate lies between 
140 and 180 per minute. It must be differentiated from all varieties 
of paroxysmal tachycardia, from rapid simple tachycardia, and, 
when the ventricular response is irregular, as it not infrequently 
is, from auricular fibrillation. Only 2 of the various differential 
features will be discussed in this paper. 
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Vagal pressure* has been said to be particularly effective in increas- 
ing the degree of A-V block during auricular flutter. Parkinson and 
Bedford,** however, do not believe that this occurs to any greater 
degree during flutter than during any other tachycardia except as 
it is caused by digitalis. It was possibly because most of our cases 
had received some digitalis that vagal pressure increased the degree 
of A-V block in a considerable number of them. The point that we 
wish to make is that the procedure has been of diagnostic help, not 
only clinically but electrocardiographically as well, and has enabled 
us to recognize a number of otherwise uncertain tachycardias defi- 
nitely as flutter. 

Hertz and Goodheart!* and Holmes and White!’ have pointed out 
the value of fluoroscopy as a means of recognizing flutter and differ- 
entiating it from other tachycardias. The method has been helpful 
to us in an occasional case where the electrocardiogram left some 
doubt as to whether there existed a 2 to 1 flutter or a rapid auricular 
paroxysmal tachycardia. Observation of the auricles has at times 
enabled us to decide whether the rate of the auricles equaled or 
exceeded that of the ventricles. 

The Auricular Rate in Flutter and Its Reaction to Drugs. The auricu- 
lar rate in untreated flutter ranges between 220 and 370 per minute 
(Lewis”). In our series, the lowest auricular rate recorded in an 
untreated case was 222 and the highest 334 per minute. 

The Effects of Digitalis and Atropin on the Auricular Rate in 
Flutter. The direct muscular action and indirect vagal effect of 
digitalis on the auricular muscle are in conflict, with the vagal action 
usually predominating, and resulting in a slight increase in the rate 
of the auricular oscillations, through a shortening of the refractory 
period of the auricular muscle. From our various types of cases 
we have selected 9 which were receiving digitalis and carefully 
studied the auricular rate just preceding the change to fibrillation 
or normal rhythm. An increase in the auricular rate was observed 
in 4, no change in 2, and a decrease of the auricular rate in 3 of these 
cases. Parkinson and Bedford*' observed a decrease in the auricu- 
lar rate in 5 and no change in 9 cases. 

We did not study the effects of atropin in every case. We did 
administer the drug to several of our patients, and are citing the 
effects which were unexpected in one. 

The expected effect of atropin on the auricular rate in flutter is 
slowing due to an increased refractory state, incident to vagal 
release; but occasionally there follows an increase (Wedd“). 
Decrease in the auricular rate was the response we usually encoun- 
tered. 

One of our cases in which flutter followed large doses of digitalis 
showed a particularly anomalous response to both digitalis and atro- 


* It would perhaps be more accurate to use the term carotid sinus pressure 
instead of vagal pressure. 
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pin in that the former slowed and the latter speeded the rate of the 
auricles. The auricular rate on the first day of flutter was 245. 
(Case 36, “Flutter Produced by Digitalis”). Digitalis was then 
stopped and 24 hours later, the auricular rate had fallen to 217 
(Fig. 1). 

The effects of atropin on the auricular behavior were also interest- 
ing (Fig. 2). On the first day of flutter, atropin sulphate, gr. 35 
hypodermically affected the auricular rate in the expected direction, 
slowing it from 245 to 240, 15 minutes after the injection, and to 226 
at 30 minutes. On the second day of flutter, when the auricular 
rate was only 217, the same amount of atropin increased the auricu- 
lar rate in 15 minutes to 237. 

No definite explanation of such complicated reactions is justified 
perhaps. However, certain facts might be pointed out. 

Why should the rate of the flutter have decreased from 245 on the 
first day to 217 on the second day of flutter? Inasmuch as digitalis 
had been discontinued 24 hours before the slower rate was recorded, 
the decrease might be attributed to removal of the vagal stimulating 
effects of digitalis and a resulting increase of the refractory state. 
This we have some hesitancy in doing because at the time of the 
slower auricular rate coupled ventricular extrasystoles had appeared 
and 7’ wave changes and A-V block were of a higher degree, facts 
which suggest that digitalis action was more profound at the time 
of the slowed auricular rate (24 hours after the last dose of digitalis).* 

If it can be justifiably assumed that digitalis was more strongly 
affecting the heart at this time, the slowed auricular rate might con- 
ceivably have been due to a predominant direct effect of the drug 
upon the muscle with a resulting increase in the refractory period. 
This as well as the preceding hypothesis is rendered unlikely by the 
conspicuous increase in the auricular rate caused by atropin on this 
day. This result of vagal release leads us to feel that the slowing 
of the auricular rate, although it was recorded 24 hours after the 
last dose of digitalis, was in the main the result of vagal stimulation. 
We know of no established and accepted action of atropin except 
preliminary vagal stimulation and ultimate release. t 

* We have on several occasions seen the maximum effects of digitalis manifested 
as long as 24 hours after its last administration. 


+ Wedd“ has mentioned stimulation of the sympathetics as a possible explanation 
of an increase in the auricular rate under atropin. 


Fic. 2.—Effects of Atropin on Auricular Rate. Flutter with A-V dissociation. 
Strip 1: Flutter with 6 to 1 block (duplicate of C, Fig. 1). Strip 2: Fifteen minutes 
after atropin sulphate, 3) gr., hypodermically; auricular rate, 237; ventricular rate, 97; 
ventricular impulses are independent of auricular impulses. Strip 3: Thirty minutes 
after atropin: auricular rate, 222; ventricles responding regularly to every second 
auricular impulse. Strip 4: Second day of flutter (duplicate of D, Fig. 1): auricular 
rate, 237. Strip 5: Fifteen minutes after atropin sulphate, 3; gr., hypodermically; 
auricular rate increased to 242; ventricular complexes perfectly regular and inde- 
pendent of auricular beats. 
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That vagal release and not stimulation was the action of atropin 
at the time is indicated by the great improvement in A-V conduction 
that accompanied the increased auricularrate. (Fig. 2). 

Lewis, Drury and Bulger?’ found that vagal stimulation, after 
speeding the auricular rate up to a point, might then lead to irregu- 
larity and often sudden cessation of the flutter through its action in 
removing the state of partial refractoriness more effectively than 
it shortened the absolute refractory period. We have no clear con- 
ception how vagal stimulation could slow the auricular rate in our 
case. Conceivably, an interplay of the effects of vagal stimulation 
on the partial and absolute refractory states might have driven the 
wave into longer pathways and thus perpetuated the flutter at a 
slower rate. 

In the preceding discussion we have given no consideration to the 
seriously poisoned condition of the heart. This fact might easily 
modify any reaction and makes any explanation of the results largely 
hypothetical. 

_ A-V Dissociation in Flutter Caused by Atropin. During the 2 
days that flutter existed, it was associated with high-grade A-V 
block, being initially 6 to 1 and progressively increasing to 8 to 1 
and even 12 to 1. On both days, atropin sulphate, gr. ';, hypoder- 
mically, led to a dissociation of the auricular and ventricular mechan- 
isms, a behavior that we have not seen described during auricular 
flutter (Fig. 2.). On the first day, the auricular rate at the time of 
dissociation, was 237 and the ventricular 97; on the second day, 
15 minutes after atropin, the rates were respectively 242 and 94. 
The ventricular beats bore no relation to auricular impulses and 
almost certainly arose in junctional structures. On the first day, 
the ventricles were slightly irregular, but their perfect regularity on 
the second day makes the mechanism beyond question an A-V disso- 
ciation. This disorder was transient; 30 minutes after the atropin 
the ventricles were responding regularly to every second auricular 
impulse. 

This dissociation is probably analogous to that observed by 
Wilson‘? in normal rhythm where the disturbance either appeared 
spontaneously after atropin, or was induced by vagal pressure in 
the period 8 to 15 minutes after its injection. The probable cause 
during sinus rhythm is a selective action of atropin on the vagal 
endings in the A-V node, Wilson*® believing the effective action to 
be release, Lewis* stimulation. In our case dissociation was prob- 
ably the result of the combined effect of digitalis and atropin and 
not of the latter alone. 

Quinidin. This drug always slowed the auricular rate of the cases 
of our series to which it was administered. 

The Effect of Digital Stimulation of the Vagus Nerve on Auricular 
Flutter. Under experimental conditions, flutter in dogs can at 
times be ended or converted into fibrillation through the application 
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of electrical stimulation to the exposed vagus nerve.?*:*7 As far 
as we are aware, digital stimulation of the unexposed vagus has 
never been reported to have ended flutter in man, though it has 
been observed to affect the rate *-*-38.5 Jn 1 case, we apparently 
did transform auricular flutter into fibrillation by applying pressure — 
over the vagus nerve in the neck. Lewis* has stated that vagal 
stimulation sufficiently intense to affect flutter greatly is not likely 
to be obtained by pressure over the carotids. However, we see no 
convincing reason why this response might not occasionally occur. 


The patient, F. B., aged 45 years, entering the hospital for bilateral 
herniorrhaphy was unaware of any cardiac derangement. However, a 
routine examination revealed a history of slight breathlessness at rest, 
questionable enlargement of the heart, a soft apical systolic murmur, a 
normal blood pressure, and a heart rate of 150, which the electrocardio- 
graph showed to result from auricular flutter. While pressure was being 
applied over the right carotid the rhythm changed to auricular fibrillation 
(Fig. 3). The latter rhythm continued for 2 days and then spontaneously 
reverted to normal. He was followed at intervals until his death 2} years 
later, without flutter ever again being observed. 


There is of course the possibility that the change from flutter to 
fibrillation was spontaneous and not the result of vagal pressure. 
We attribute the change to vagal stimulation largely because of the 
behavior of the auricular rate and because of the experimental 
results of vagal stimulation in dogs that have already been referred 
to. For purposes of accuracy in measurement, we have used the 
intervals between two auricular cycles for comparison. The rate 
did not begin to speed demonstrably until 7 double cycles before the 
onset of fibrillation. The interauricular cycle lengths in seconds for 
these last 7 double cycles are recorded in Table 3. 


TaBLeE 3.—Errect oF VAGAL PRESSURE ON THE AURICULAR RATE, 
Time, 
seconds. 
0.362 
0.358 
0.358 
0.355 
0.365 
0.346 
0.343 


The auricular rate speeded progressively for 4 double cycles, then 
lengthened for 1 double cycle and then again progressively speeded 
for the next 2, at which point frank fibrillation supervened. 

Lewis, Drury and Bulger** found that vagal stimulation speeded 
experimental auricular flutter regardless of whether the rate of fiber 
conduction was nearly normal or was slowed: in the first instance, 
by shortening the absolute refractory period and thus opening 
shorter pathways to the circulating wave; in the second instance, 
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by removing the island of refractory muscle in the path of the wave— 
an effect chiefly on the state of partial refractoriness rather than 
the absolute refractory period. Either of these effects resulted in a 
gradual progressive rise in the auricular rate. If the effect was dis- 
proportionately greater on the partial than on the absolute refrac- 
tory state, the flutter might become somewhat irregular and often 
suddenly end. If the two effects balanced each other, flutter would 
continue. 

These authors®* found that the change from flutter to fibrillation 
when it occurred during vagal stimulation was accomplished in 
most instances at least through an intermediary state of rapid 
reéxcitation. This disturbance could be detected in ordinary trac- 
ings obtained from limb leads. In our clinical case, such an inter- 
mediary stage seems most improbable. At any rate, there are no 
suggestions of such a disturbance in the tracings. 

In a case reported by Wilson® in which ocular pressure conspicu- 
ously increased the rate of flutter, the speeding was attributed to a 
shortening of the path of the wave. In our case, the subsequent 
change to fibrillation suggests that the increased rate during vagal 
stimulation resulted from the same cause. The only thing that 
makes this at all doubtful is the sudden slowing in the progressive 
increase in the rate of Cycle E. It is to be remembered, however, 
that the measured intervals refer to double cycles. Apportioned 
between 2 cycles, the slowing would not be great: perhaps not suffi- 
ciently so to deter us from saying that the increase in rate was an 
orderly progressive one. 

Onsets and Offsets of Auricular Flutter. Neither the start nor the 
termination of periods of auricular flutter have been recorded very 
frequently in electrocardiograms. We have been able to find either 
one or the other of these events reported in five papers.”*:*: 41: 4, 5 

In most of the cases reported the flutter was impure.” In some 
of the paroxysms, premature auricular beats appear to have ini- 
tiated them ;® in others, no such preliminary disturbances occurred; 
the offsets happened abruptly or were either preceded by a slowing 
of the auricular rate or occasionally by slight auricular speeding. 

We observed onsets in 4 patients and offsets in 5. In all of these 
cases the flutter was impure at best and usually approached auricu- 
lar fibrillation. 

In patient, A. R. (Fig. 4, line 1), the onsets invariably were pre- 
cipitated either by exercise or by premature auricular beats. Toward 
the end of the paroxysm illustrated, the auricular waves are fairly 
regular in time and also in shape except as the irregularity of the 
ventricular responses modifies them. The last 2 cycles, each 0.198 
second in duration, while not slower than some individual cycles, 
are definitely slower than the immediately preceding ones. The 
preceding 7 cycles are impossible to measure accurately; measured 
in toto and averaged, each has an estimated duration of 0.188 
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(See text.) 


Fic. 4.—Onsets and offsets of paroxysms of impure flutter. 
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Fic. 4.—Onsets and offsets of paroxysms of impure flutter. 
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second. Such slight and uncertain changes do not warrant the 
definite conclusion, but suggest that the termination of flutter was 
preceded by slowing of the auricles. 

In patient, W. K. (Fig. 4, second line), premature auricular beats 
were also present and at times initiated paroxysms; at other times, 
onsets were spontaneous. Both types of onsets are illustrated. 
The behavior of the auricular rate at the time of offsets was incon- 
stant. In 3, the last cycle while not longer than some individual 
cycles, was slower than the cycle immediately preceding it; in the 
fourth offset studied, the last cycle was definitely faster than the 
preceding one. One of each variety of offset is shown. 

In patient, E. W., the flutter was definitely impure. The flutter 
waves closely approach in shape the P and 7' waves, and therefore 
make it difficult to be certain of the exact point of offset. In the 
first short paroxysm (Fig. 4, third line, marked “x’”), the last 
auricular wave is definitely faster than the preceding wave. The 
exact point of the other offset illustrated is uncertain. There are 
numerous premature beats, but we cannot be certain that any of 
these impulses actually initiated period of flutter. 

In both of our other cases (not illustrated in Fig. 4), the flutter 
wasimpure. Both offsets (seen in both) and onsets (seen in one) were 
spontaneous and no change in the auricular rate preceded the ter- 
mination of the flutter. 

Other Disturbances of Rhythm Associated with Auricular Flutter. 
Flutter with Aberrant Ventricular Complexes. During rapid auricu- 
lar beating, aberration of the resulting ventricular complexes is not 
uncommon. Among our 65 cases, we found widened ventricular 
complexes in ten instances. In two, the widening was present at a 
high ventricular rate only, the ventricular complexes returning to 
their normal width when the rate slowed. In one of these the 
aberration was definitely a toxic quinidin effect, the finding dis- 
appearing with the elimination of the drug. The 8 hearts with per- 
manent bundle-branch disturbance did not tolerate flutter any worse 
than did hearts similarly diseased but without intraventricular 
block. In 7 of these, normal rhythm was restored and persisted for 
a considerable period. On the other hand, our 1 patient who devel- 
oped bundle-branch disturbance incident to a rapid ventricular rate 
did do very badly and died soon after the appearance of aberration. 

A-V Heart Block and the Ventricular Rate in Flutter. When they 
first came under observation and before treatment was instituted 36 
of our patients had 2 to 1 block and 11 showed a combination of 2 to 1 
and 3 to 1 block. The remainder showed either higher grades of 
block or changing A-V ratios, resulting presumably from digitalis, 
which had been used in small amounts. 

The ventricular rates lay between 150 and 185 in 28 and between 
111 and 149 in 32 cases. In only 6 was the rate at the initial observa- 
tion below 100. In 4 of these digitalis had been administered and 
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was probably the cause of the increased A-V block and consequent 
slow ventricular rate. Only 2 patients, Case 62, with an A-V ratio 
of 3 to 1 and a ventricular rate of 88, and Case 51, with a ventricular 
rate of 36, the result of permanent complete A-V heart block, 
showed a ventricular rate below 100 where digitalis could be posi- 
tively eliminated as a factor. 

Complete A-V Heart Block Associated with Auricular Flutter. 
Parkinson and Bedford* reported 1 case of their own and were able 
to find in the literature but 8 other examples of the association of 
complete A-V block and flutter.?: 6. 49, 45,51 Qur 1 patient 
who showed this combination of disturbances was a man of 65 with 
evidences of arteriosclerotic heart ‘disease. Various attempts to 
_ effect the A-V block were always unsuccessful. This case will not 
be further considered here as it is being separately reported in con- 
nection with histologic and other electrocardiographic findings. 

Ventricular Tachycardia in Association with Flutter. This com- 
bination is undoubtedly but rarely seen. We could find in the litera- 
ture but 1 clear case of an association of these arrhythmias, a case 
reported by Gallavardin.” In 2 of our cases, these arrhythmias 
were associated; both had received toxic doses of digitalis. Inas- 
much as these cases are being reported in another paper, they will 
not be further referred to here. 

Flutter with 1 to 1 Ventricular Response. This disturbance usually 
manifests itself as a brief affair during ordinary 2 to 1 flutter. The 
two examples of this that we have seen, both accompanied by alarm- 
ing symptoms, have been previously reported.2® Parkinson and 
Bedford®# in reviewing the literature of flutter have accepted 18 
of the reported cases as genuine examples of 1 to 1 flutter. To this 
number should be added the case recently reported by Fuller." 

The Treatment of Auricular Flutter. Prior to the introduction of 
quinidin, digitalis was the only drug available for the treatment of 
auricular flutter. Quinidin while in no way supplanting digitalis, 
has nevertheless proved itself to be a drug of great value. 

The Results of Treatment. Since the introduction of quinidin 
there are now available three methods of treating auricular flutter: 
(a) Digitalis, (b) quinidin, and (c) a combination of digitalis and 
quinidin, the latter being used to end fibrillation after the former 
has induced this rhythm. Of these methods, the best results have 
been obtained by the use of digitalis alone or by its combination 
with quinidin. 

In the series of 52 cases collected by Ritchie** normal rhythm was 
restored in 23 (44.7 per cent) by digitalis. In the 52 cases of 
Parkinson and Bedford,*! 20 cases were treated by digitalis alone: 
the results were a restoration of normal rhythm in 9 (40 per cent), 
permanent fibrillation in 4, nodal rhythm in 1, and a persistence of 
flutter in 5 cases. Quinidin alone was used in 15 instances of 
established flutter, successfully restoring a normal rhythm in 3, 
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and failing in 12. In 6 cases in which persistent fibrillation had 
been produced by digitalis, quinidin restored and maintained normal 
rhythm in 3 and caused return of flutter in 3. Of their 40 cases with 
established flutter, a return to normal rhythm followed the use of 
digitalis or quinidin, either alone or in combination in 20 cases, 
or 50 per cent. 

_ The results in our series of 65 cases are tabulated in Tables 1 and 

2. Considering all of our 65 cases, both the established and paroxys- 
mal forms and those due to drugs, normal rhythm either returned 
spontaneously or was restored by drugs in 43 (66.1 per cent) of the 
65 cases. An additional 4 cases, or 6 per cent were changed from 
flutter to permanent fibrillation. The total percentages therefore 
in which the flutter was transformed either to normal or to perman- 
ent fibrillation was 72.2. It seemed to us that the best idea of the 
efficacy of the various available forms of treatment could be gotten 
if the 19 cases that were either paroxysmal or the result of drugs 
or untreated were omitted and the remaining 43 cases of established 
flutter were considered. Of the 43 cases of established flutter which 
received treatment, normal rhythm was restored by digitalis alone 
24 times, by quinidin alone 3 times, by digitalis and quinidin com- 
bined 4 times and by vagal pressure once. The total, therefore, is 
32 successes out of 43 attempts to restore normal rhythm, a success- 
ful percentage of 74.4. Of the 11 cases, in which normal rhythm 
was not restored, 4 left the hospital with permanent fibrillation, 
only 1 of the 4 having received any quinidin, and this in inadequate 
amounts, and 7 cases continued to flutter, digitalis and quinidin 
both having been used, however, in only 2, the remaining 5 having 
received digitalis only. It seems not improbable that our successful 
percentage may have been considerably increased had all of these 
11 cases received adequate amounts of quinidin after the digitalis 
had failed. 

In securing a return to normal in 66.1 per cent of all varieties of 
flutter (established, paroxysmal, and those due to drugs), in 74.4 
per cent of our treated cases of established flutter, in 55.8 per cent 
of our cases of established flutter treated by digitalis alone, and in 
60 per cent of the cases treated by quinidin alone, we have apparently 
been unusually fortunate. 

We have devised no definite routine of treatment. Our procedure 
has been first to use digitalis alone. Usually we have given approxi- 
mately 3 drams of the tincture daily for 2, 3, or even 4 consecutive 
days, the duration of this period of large dosage depending upon the 
condition and size of the patient and the need of hurry. After such 
a period, the dose of digitalis has been reduced to 1 dram per day 
and continued in this amount until we even secured a change of 
rhythm or until evidences of toxicity have either appeared clinically 
or been revealed by the electrocardiograph. 
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The successful abolition of flutter often requires several times the 
Eggleston dose of digitalis. Such quantities are obviously dangerous 
and should only be used with rigid observation. While we have fre- 
quently disregarded such clinical symptoms as loss of appetite and 
nausea, the development of coupled extrasystoles, hitherto not present, 
is a sign that we now never ignore. These, even if very occasional 


ones, are to us a positive indication for abandoning the use of digi- _ 


talis in treating auricular flutter. 

In spite of the use of such large amounts of digitalis, we have had 
but one fatality that could be attributed to the drug. Warnings 
to discontinue the digitalis appeared in ample time, but through an 
error, only the day order was stopped and a fairly large amount being 
given at night was continued. This led to ventricular tachycardia 
and death. In one other instance, we ignored the development of oc- 
casional coupled extrasystoles and continued the drug one day after 
their appearance. Ventricular tachycardia resulted, but fortunately 
disappeared in 24 hours and nothing came of the episode. 

When forced to abandon digitalis, after a few days wait, we have 
begun quinidin. After a preliminary dose of 4 grains, the patients 
have been put on 4 grains 5 times a day, 4 doses being given during 
the waking hours and 1 at 2 a.m. If this had no effect in 3 days, 
the dose was increased to 5 grains 5 times a day, then after 3 days, to 
6 grains 5 times a day, and so on until 40 grains a day were being 
administered. Usually, we have gone no further than this. Occa- 
sionally, however, we have given higher amounts, once reaching the 
large dosage of 81 grains per day. In this particular instance, the 
patient was in severe cardiac failure with flutter. The appearance 
of coupled ventricular extrasystoles forced us to abandon digitalis. 
Quinidin in the large amounts mentioned caused a return of normal 
rhythm and restored the heart to a degree that was compatible 
with a relatively normal life. 

The only justification for taking the risk that the administration 
of such large amounts of digitalis and quinidin entails, lies in the 

urgent necessity of abolishing flutter. If the need is not urgent, we 
do not advocate taking the risk. If it is, we do. 

When digitalis has successfully transformed flutter into fibrilla- 
tion, we now wait no longer than 1 week for spontaneous return to 
normal rhythm, but begin the use of quinidin. It is our experience 
that the sooner this drug is begun, the more apt are we to secure a 
return to normal rhythm. 

Quinidin, at least theoretically, should prove of great value in the 
treatment of paroxysmal flutter, both in shortening the paroxysms 
and in diminishing their frequence. Parkinson and Bedford*! 
observed both of these results. We have not sufficiently observed 
our cases of paroxysmal flutter or been able to keep them under 
sufficiently careful observation after their discharge from the hos- 
pital to speak from our own results on this phase of the subject. In 


| 
| 
| 
iw 
q 
| 


AURICULAR FLUTTER 


MC MILLAN, BELLET 


OY} UI O} POLIOJol IB[NOLING OY} PUL STBAIOZUT JOVXE 


0} peuinjor Apuere 


yey} JeMoLMe jo UI JopuN Ul sesuvyo oy} smoyg 


“DI 


51 
~ 
© 
om 
| 
if 
| 
| 
4 
"Son? | 
4 
S 
| 


52 MC MILLAN, BELLET: AURICULAR FLUTTER 


2 cases, we did obtain what we thought was distinct benefit from 
quinidin in lessening the frequency of the paroxysms. 

The Conversion of Flutter to Normal by Digitalis without an Inter- 
vening Stage of Fibrillation. It is usually assumed that digitalis 
abolishes flutter by first transforming it into fibrillation. Eleven 
of our 43 cases of established flutter were returned to normal without 
an observed period of auricular fibrillation. Parkinson and Bed- 
ford* encountered the same phenomenon though they do not state 
how many times. 

This has led us to wonder if digitalis may not fairly frequently 
convert flutter to normal directly without an intermediary stage of 
fibrillation. There are theoretical and experimental reasons for 
believing that it might. In all of our 11-cases, it is of course con- 
ceivable that the auricles did fibrillate briefly between the period 
of flutter and normal rhythm, inasmuch as the change was never 
recorded on the electrocardiograph. In one of our cases, the period 
of possible fibrillation could not have exceeded 2 hours: a tracing 
taken at 11 a.m. showed flutter while one taken at 1 P.M. revealed 
a normal rhythm. 

The behavior of the auricular rate in these cases was inconstant: 
in some, it was tending to speed in the last tracing taken before 
normal rhythm returned while in others it was either slowing or 
unchanged. The auricular rates in the case just referred to in which 
any period of fibrillation seems unlikely are shown in Table 4. 


TABLE 4.—BEHAVIOR OF AURICULAR RATE PRECEDING THE CHANGE FROM FLUTTER 


to NORMAL. 
Interauricular 


cycle lengths, * Rate 
Date. seconds. per minute. 

July 23 0.205 293 
July 24 0.209 287 
July 25 ; 0.2024 296 .4 
July 26 pos . 0.200 300 
July 28 0.208 288 
July 29 Chore 0.200 300 


* These figures were determined with a comparator. The direction of the changes 
in rate, however, was perfectly obvious grossly. 


From the history of this patient we judge the onset of flutter to 
have occurred 3 weeks before admission. After preliminary electro- 
cardiograms, the administration of tincture of digitalis was begun, 
10 drams in all being administered in 8 days. 

There was first a definite increase in the auricular rate, then slow- 
ing (July 28, 1930), then speeding, and finally definite slowing 2 
hours before normal rhythm was observed. The slowing would fit 
in with either of two possible explanations. First, a predominance 
of the direct effects of the drug by causing intra-auricular block 
might prevent further reéntrance of a circulating wave. Second, 


Total . 
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TABLE 5. 


Caused by digitalis 
Caused by quinidin 


Untreated . 


Paroxysmal 


Normal rhythm restored: 
(a) By digitalis alone . 
(b) By quinidin alone . : 
(c) By digitalis plus quinidin 
(d) Vagal pressure . a5 


Transformed in fibrillation 


Failures 


Q 


Noe 


mw 


15 


TABLE 6. 


Amount of drug. 
120 gr. 
7 dr. 
33 dr. 
297 gr. 
63 dr. 
194 dr. 
42 dr. 
57 dr. 
144 In., 2 Tr. 
5 dr. 
6 dr. 
2 dr. Tr., 1/200 gr. 
Stroph. 
74 dr. 
54 dr. 
12 gr. 
7 dr. 
16 dr. 
10 gr. 
19 dr. 
288 gr. 
7 dr. 
103 dr. 
43 dr. 
234 dr. 


5% dr. 


Days. 


10 

8 
33 
23 
10 
23 
57 
19 
20 
10 


| 


Result. 
No change; death. 
Fl. to N.R. 
No change; death. 


Fl. to Fib. to Norm. 
Changed to Fib. 

Fl. to Fib. 

No change; death. 
No change; death. 
No change. 

No change. 

Fl. to Fib. to Norm. 


Fl. to Fib. to Norm. 
Fl. to Fib. to Norm. 
Fl. to Norm. spont. 
Fl. to Norm. 

Fl. to Fib. 

Fib. to Norm. 

No effect. 

No effect. 

Fl. to Norm. in 5 days. 
Fl. to Fib. to Norm. 
No change. 


Fl. to Norm. 

Fl. to Norm. V.P.T. 

Fl. to Norm. 2 

No change; drug stopped. 
Fl. to Fib. 

Fib. to Norm. 

No change; insuff. 

Fl. to N.R. (paroxysmal). 
Fl. to Norm. 

Fl. to Norm. 


} 

53 

cm 

58 

55 

43 

. . . . . . . 

11 

7 

| 

4 4 

7 

12 

12 

6 
14 

60 gr. ll 
| 9 

21 
8 

5 gr. 
21 
1 
7 
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TABLE 6.—(Continued.) 


Amount of drug. Days. Result. 
None Died. 

326 gr. 18 Fl. due to Quin. 

163 dr. 24 Fl. to Norm. 

8 dr. 3 Fl. to Fib. 

60 gr. 2 Fib. to Norm. 

6 dr. Fl. to Fib. 

7 dr. . to Fib. to Norm. 
11 dr. . to Fib. to Norm. 
123 dr. . due to digitalis. 
24 dr. . due to digitalis. 
33 dr. . to Fib. by vagal pressure. 
8 dr. . to Norm. 

7 . to Norm. 

12 dr. No change. 

103 dr. Fl. to Fib. to Norm. 
18} dr. Fl. to Fib. 

12 gr. Fib. to N.R. 

120 gr. Fl. due to Quin. 

2 dr. Fl. to N.R. (paroxysmal). 
8 dr. 3 Fl. to Fib. to Fl. 
576 gr. Fl. to Norm. 

1004 gr. ‘ Fl. to Norm. 

20 dr. Fl. to Fib. to Norm. 
54 dr. é No change. 

750 gr. ¢ Fl. to Norm. 

44 dr. No change. 

172 gr. Fl. to Norm. 

4 dr. é Fl. to Fib. to Norm. 
29% dr. Fl. to Fib. 

4 dr. Fl. to Norm. 

43 dr. d Fl. to Norm. 

6 dr. ? Fib. to Fl. to Fib. (digitalis?) 
73 dr. Fl. to N.R. 

123 dr. Fl. to Fib. 

18 dr. Fl. to Fib. 

30 gr. - Fib. to N.R. 

20 dr. Fl. to N.R. 

35 3 dr. Fl. to Fib. 

203 dr. Fl. to Fib. to N.R. 
5 dr. No change. 

None xg No change. 

27 dr. Fl. to Fib. 

Fl. to N.R. 

Fl. to Fib. 

Fl. to N.R. 

Fl. to N.R. (paroxysmal). 
Fl. to Fib. 


orn 


Fl. to Fib. to N.R. 
Well digitalized Fl. to N.R. 


138 gr. 


= drams of tincture of digitalis. 
= grains of quinidin sulphate. 

Stroph. = strophanthin. 

Fib. = fibrillation. 

Fl. = flutter. 

N.R. = normal rhythm. 

Norm. = normal rhythm, 

A and B refer to different courses of treatment. 


54 
Case. 
ery 
39A 
39B 
44A 
46A 
46B 
54A 
54B 
| 
59A 
59B | 
Be 
400 gr. 
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Lewis, Drury and Bulger®* found that vagal stimulation alone can 
end flutter under experimental conditions. An interplay of the vagal 
action on the partial and absolute refractory state, they found, 
could first speed, then slow the rate of the auricle, and finally 
abruptly end the flutter. The behavior of the auricular rates in 
our case might conceivably be due to such an interaction, which 
might finally have led to a closure of the gap of responsive muscle 
and an immediate return to normal rhythm. The weight of observa- 
tion is not against such a predominance of the vagal effect of 
digitalis. 

We must let the matter rest here. It appears to us to be possible 
for digitalis by either of its influences on the auricular muscle to 
end flutter without first changing it to fibrillation. None of our 
cases show positively that this was the method of change though 
some of them—1 in particular—suggest rather strongly that it may 
have been. 

Summary. A series of 65 cases of auricular flutter is reported, 12 
of which were classed as paroxysmal and 43 as established flutter. 
Seven were due to drugs and 3 received no treatment and were 
therefore unclassified. 

These cases include: 

(a) Two instances of flutter apparently produced by toxic 
amounts of digitalis. One of these cases showed ventricular tachy- 
cardia in association with flutter. 

(b) One case of complete heart block (not due to digitalis) asso- 
ciated with auricular flutter. 

(c) A case of auricular flutter apparently transformed into auricu- 
lar fibrillation by digital pressure on the vagus nerve in the neck. 

(d) Five cases in which onsets or offsets of brief paroxysms of 
impure flutter occurred. 

(e) A case in which A-V dissociation followed the injection of 
atropin in a person severely overdigitalized. 

The effects of digitalis upon the auricular rate are discussed. 

The results of treatment of the disturbance were quite successful. 
Of the entire 65 cases (established, paroxysmal, and those due to 
drugs) a return to normal rhythm was secured in 66.1 per cent. 
Considering only the cases of established flutter, normal rhythm 
was successfully restored in 74.4 per cent of the cases. 

The method of choice in this series of cases was the use of digitalis 
until fibrillation was established. Digitalis was then discontinued, 
and unless a normal rhythm had spontaneously returned within a 
week, the administration of quinidin was begun. The latter drug 
was used alone after digitalis had either failed to bring on fibrilla- 
tion or had brought on certain toxic manifestations which rendered 
a further use of digitalis inadvisable. 
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“RESTING INFECTION” IN VARICOSE VEINS: ITS DIAGNOSIS 
AND TREATMENT. 


By G. pe Takats, M.D., MS., F.A.CS., 


ASSISTANT PROFESSOR OF SURGERY AT NORTHWESTERN UNIVERSITY MEDICAL SCHOOL, 
ADJUNCT STAFF, WESLEY MEMORIAL HOSPITAL, CHICAGO, ILL. 


(From the Department of Surgery, Northwestern University Medical School.) 


VaRICOsE veins are frequently infected. The flow of blood is 
greatly retarded in the dilated veins, and is reversed in the standing 
position. Bacteria circulating in the blood stream may easily 
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localize in the wall of such veins. Acute attacks of phlebitis have 
been observed following removal of teeth or tonsils, thus demon- 
strating the importance of foci in the production of phlebitis. 


A physician had recurrent attacks of thrombophlebitis in varicose veins. 
When some abscessed teeth were pulled, an acute phlebitis developed in the 
veins of both lower extremities, which had been in a quiescent stage for some 
time. A similar flareup has been observed following tonsillectomies in 3 
cases. In 1 case an old deep thrombophlebitis became activated, a thrombus 
broke loose and resulted in a fatal pulmonary embolism. 


Another group of patients with phlebitis give the history of an 
acute respiratory infection, following which a thrombosis occurred 
in the previously existing venous dilatations. That typhoid fever 
and influenza are frequently followed by an iliac thrombosis, is 
well known. Less attention has been called to the fact that the 
“common cold” in patients suffering from varicose veins may start 
up an acute superficial phlebitis. 


A young lady, aged 24 years, had some varicose veins of the hereditary 
type for 6 years. They were never inflamed. During an acute cold, for 
which she went to bed for 3 days, an acute thrombophlebitis developed in 
the varicose veins, with a massive periphlebitic exudate. 


A third group of infections in superficial veins originates in the 
chronic varicose ulcer, which is a source of ascending infection in 
veins and perivenous lymph channels. This chronic infection 
results in a definite local immunity of the tissues, a condition that 
will be discussed a little later. 

Finally there is a group of patients, in whom no detectable source 
of infection is evident, and who develop “out of a clear sky” a 
massive thrombophlebitis. This “spontaneous” thrombophlebitis 
may be precipitated by a slight injury, by lifting a heavy weight or 
other mild trauma, but sometimes even such a history is absent. 
Some patients, who have had varicose veins for many years, will 
undergo an operation or childbirth and will develop a thrombo- 
phlebitis during convalescence. That this is not solely due to the 
slowing of the blood flow and possible changes in the coagulability 
of the blood, is demonstrated by a rise in pulse, leukocyte count and 
temperature, accompanying the thrombophlebitis. Occasionally 
of course an aseptic thrombosis occurs, but this is very rare in my 
experience. 

In a group of 31 cases of acute phlebitis in varicose veins, 6 could 
be traced in all probability to teeth and tonsils, 5 followed acute 
respiratory infections, 3 were precipitated following an operation, 
1 a fracture of the clavicle, and in 16 no definite source of infection 
could be elicited. None were found in the presence of varicose 
ulcers. 

It must be emphasized that we are dealing here only with phlebi- 
tides in the varicose vein, and that infections in the normal super- 
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ficial veins or in the deep veins are not included in these figures and 
constitute a somewhat different problem. 

The importance of infection in varicose veins is obvious. It 
constitutes the most important contraindication to the injection 
treatment of varicose veins. It is not my object in this paper to dis- 
cuss the treatment of the acute, manifest phlebitis in the varicose 
vein. Obviously no one would think of treating such veins with 
injections. Of far greater significance, however, is the type of vein 
which harbors bacteria but at examination does not show any 
obvious clinical evidence of infection. It has seemed to me that 
of all the discomfort and untoward results that may follow the 
injection treatment, the activation of a slumbering infection is the 
most frequent and the least emphasized. It is the object of this 
paper to define “resting infection” in varicose veins, its recognition 
and possible treatment. 

Resting Infection in the Tissues. Pathogenic bacteria may exist 
for a long time in the tissues without showing any clinical evidence 
of activity. A real truce is formed between bacteria and the tissues. 
Particularly the reconstructive surgery following the World War 
encountered such hidden infections around foreign bodies or in bone 
and joint infections. Men of great surgical experience, such as 
Kuttner, Lexer, and Melchior, had the embarrassing experience of 
lighting up such resting infections many years after the original 
injury or infection took place. It was particularly Payr’s Clinic in 
Leipzig, however, which emphasized the importance of recognizing 
resting infection before orthopedic operations, particularly when 
mobilizing joints. 

In an article of fundamental importance, Payr' evolved a system- 
atic examination of previously infected bones and joints. He 
believed that particularly streptococci, gas and tetanus bacilli are 
most apt to persist in a resting stage, from which the surgical trauma 
may awake them to full virulence. 

Bacteriologic literature has only recently become interested in 
“resting” bacteria. According to Kendall,? resting bacteria were 
first discussed by Guastel. Dr. Arthur J. Kendall defines “resting”’ 
bacteria as “bacteria fully endowed with their potentialities, but 
constrained from multiplying by withholding of nutritives, conduc- 
ive to their growth.” When bacteria are taken at the height of their 
growth from suitable media, washed free from the culture and are 
vigorously aérated, they do not multiply after that, but show certain 
metabolic activities which Dr. Kendall has investigated in great 
detail. 

The “resting infection” in the tissues and the “resting bacteria” 
in the test tube may not be identical phenomena. ‘The resting 
bacteria are deprived of their media completely. The resting infec- 
tion in the tissues is well encapsulated by fibrous tissue but is not 
entirely deprived of circulation. This is best illustrated by the fact 
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that foreign protein injections may result in focal reactions in these 
encapsulated areas. It is also probable that local immune bodies 
are formed. against such bacteria which are thus held in check. 
Such immune reactions are of course not operating in vitro. Never- 
theless, the study of the resting bacteria in vitro must prove to the 
clinician that bacteria exist for a long time in a potentially active 
state, without multiplying. 

Resting Infection in Varicose Veins. ‘The source of infection in 
varicose veins has been discussed above. In the course of ambula- 
tory ligations, which I have advocated for certain types of varicose 
veins,‘ sections of the saphenous veins were placed in suitable media 
and studied by the methods of Dr. Kendall in his research labora- 
tory. A report on the obtained cultures will be made by Drs. 
Kendall and Jacques. Of the 58 cultures made up to the time of the 
present writing over one-half were positive and not due to con- 
taminations. It must be remembered that these veins were ligated 
in the absence of any clinical infection, so that we are really dealing 
with a resting infection. The bacteria also seemed to grow very 
slowly and the cultures were frequently negative up to a week or 
10 days, indicating the sluggish response of these hibernating organ- 
isms. 

The Activation of Resting Infection by the Injection Treatment. 
It seems certain, then, that a large percentage of varicose veins 
harbor resting infection. This is significant from the standpoint of 
treatment. Of a little over 1500 patients treated in the Varicose 
Vein Clinic of Northwestern University and in my own private 
and consulting practice, 23 cases of acute phlebitis have been seen 
following injection treatment. These cases were all massive throm- 
bophlebitides, extending from the site of injection up to the groin, 
with a marked periphlebitic edema, and often a rise in temperature. 


The first of these cases was seen 4 years ago in consultation with a physi- 
cian, who had made 2 injections of 50 per cent dextrose into a varicose vein 
below the knee. Three days later when I saw him, the patient had a tem- 
perature of 101° F. and a massive thrombophlebitis extending from the 
site of injection as high as Poupart’s ligament. A large painful mass of peri- 
phlebitis was present just below Poupart’s ligament. The clot must have 
extended to the saphenofemoral junction. 


The patient did not give a history of previous phlebitis. I did 
not recognize at that time that we were dealing with an activation 
of a resting infection, and a thorough bacteriologic study was made 
of the rest of the injected solution, which, however, gave negative 
results. Since then my associates and I have observed enough cases 
to convince us of a typical syndrome: an acute thrombophlebitis, 
patchy or massive in character, as a result of an activated resting 
infection. There may or may not be a history of previous phlebitis. 
At the time of injections, there is no gross evidence of inflammatory 
reaction in the veins, From 2 to 7 days following the injections the 
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patient returns complaining of great pain, and often, though not 
always, a rise in temperature is present. The injected vein and also 
a large segment above it is thrombosed with a large periphlebitic 
exudate around it. The skin is red and hot. Frequently if the valves 
are insufficient the clot extends to the saphenofemoral junction. 

I do not advise prolonged immobilization for these cases. The 
temperature drops in a few days, the patients are allowed to get up. 
The legs are strapped from the toes to a point which lies beyond the 
upper limit of the clot. We have not lost one such case through 
embolism. In analyzing the cases of fatal embolism following injec- 
tion treatment one always finds two factors present: (1) An acute 
phlebitis following the injections; (2) a prolonged rest in bed. The 
embolism then is due to a soft infected thrombus, not an aseptic 
irritative thrombus, and the favoring influence of prolonged immo- 
bilization as an additional factor. 

If one could avoid the injection into veins harboring resting infec- 
tion, the most significant reaction could be eliminated. 

The Recognition of Resting Infection in Varicose Veins. ‘The follow- 
ing points have proved to be of value in the diagnosis of resting 
infection: 

1. The History of Previous Phlebitis. Some patients, if thor- 
oughly questioned will tell of hard painful patches along the course 
of the vein. Curiously enough, patients who have gone through an 
acute attack of phlebitis do not show marked reactions following 
vein ligation or injections. I have injected such patients from 2 to 3 
months after acute symptoms subsided, very cautiously, with small 
amounts of the blandest irritant, namely, 50 per cent dextrose 
solution. No acute phlebitis developed in such cases. Nevertheless, 
the history of a preceding phlebitis should make one suspicious of a 
possible flareup, and methods of recognizing latent infection, to be 
described later, should be employed. 

2. The Presence of a Varicose Ulcer. Of 195 cases of varicose 
ulcer, which have been treated by injections and Unna’s casts, not 
1 patient developed an acute phlebitis. Of course, acutely inflamed 
ulcers were first treated with casts alone, until the acute symptoms 
subsided. The absence of an acute flareup in this and the preceding 
group strongly suggests the development of a local immunity of the 
veins to the preceding infection. 

3. The Presence of an Acute Respiratory Infection During Injec- 
tion Treatment. One patient injected during an acute cold by a 
physician developed an acute superficial phlebitis. This case 
strongly emphasizes the importance of postponing the treatment 
during acute infections, but does not belong to the conception of a 
resting infection. 

4. Clinical Signs and Symptoms of Resting Infection. The 
patients who developed an acute phlebitis following injections, did 
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back. There were no varicose ulcers. On inspection such veins do 
not show any obvious inflammatory reaction, such as hyperemia or 
edema, but sometimes a residual pigmentation, owing to a hemor- 
rhagic exudate. On palpation, particularly after emptying the 
veins of the blood, the walls are thickened, painful on pressure and 
small phleboliths may be palpable. The most important finding is 
a rise in skin temperature above such veins, which can well be 
detected by palpating with the palm or surface of the hand and 
exactly determined by measurements with a skin thermometer. 
The following table gives a few measurements of skin temperature in 
suspected resting infection. (Table 1.) It can be seen that a 
difference of 3° to 4° C. is not uncommon. In order to ascertain 
that no venous stagnation per se is responsible for the rise in tem- 
perature, the readings were not made above dilated veins. While 
the skin thermometer may not always be available, the palm of the 
hand readily recognizes differences of more than one-half of a degree. 
Hence this important sign can always be elicited. 

There are no systemic changes in these slumbering infections. 
Temperature and leukocyte count are normal. Payr reported that 
around resting infections occasionally a local leukocytosis was found. 
In a few determinations, there was no appreciable difference between 
white counts from the ear and around the infected vein. Much more 
fruitful seemed certain provocative measures, which served to pro- 
duce a mild activation of the resting infection. After numerous 
trials, three procedures proved harmless and useful. The puncture 
of the vein, without any injection, is the mildest possible trauma and 
yet in 1 patient who had a marked rise in local temperature, a simple 
puncture was enough to produce a marked patch of thrombo- 
phlebitis, complete occlusion of the vein and a painful infiltration 
which lasted for weeks. The administration of diathermy for 5 
minutes over the suspected area, has given a marked rise in skin 
temperature the next day. Naturally the other leg is also treated 
for control. In 1 patient the skin temperature rose from 34.8° to 
40.2° C. 24 hours after 5 minutes of diathermy. The control leg 
became 2 degrees warmer. A 30 to 40 per cent skin erythema dose 
of Roentgen ray (125 to 135 R units) with heavy filters applied to 
the questionable area and to a symmetrical area on the other leg 
will be followed by a rise in skin temperature, best recorded 4 hours 
after irradiation in ambulatory patients. The idea of producing 
acute symptoms in chronic infections by Roentgen ray has been 
proposed by Friind® and elaborated upon by Maske®, but has not 
been applied in this connection to my knowledge. Chart I shows 
temperature readings before and several hours after such provoca- 
tive irradiation in suspected cases of resting infection. For practical 
purposes, one 4-hour reading seems sufficient. 

When the wall of the vein reacts with obvious signs of inflamma- 
tion to mechanical, thermic or physical stimuli, it is to be expected 
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that the injection of an irritant may produce a sudden, violent 
thrombophlebitis, which is a most important untoward reaction of 
injection treatment. If then the history of the patient, or the local 
findings, particularly the rise in skin temperature suggest a resting 


TaBLeE I.—SKkIn TEMPERATURES IN SUSPECTED RESTING INFECTION. 


Control Affected 

Patient. Clinical diagnosis. side.* side. Difference 
W.B.Cl. Postphlebitic edema with comp. 

D.L. Cl. Varicose veins; no history of infec- 

I. Fa. Subacute sup. phlebitis . . . 30.2 . 4.6 
N. M. Atypical dilations; 6 months preg- 

G. Mea. Atypical veins, possibly old deep 

I. R. Recurrent attacks of deep phlebitis 

—last attack 6 weeks ago . . 32.4 34.2 1.8 


® Skin temperatures are expressed in centigrade and were measured with a Tycos 
skin thermometer. 
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HOURS AFTER EXPOSURE TO X-RAY 


Skin temperature following an exposure to Roentgen rays; 125 R was given with 
2 mm. aluminum filter on the affected side and) the same dose on the control side. 
Temperatures were taken with a Tycos skin thermometer in the same room. Room 
temperature was 27° C. Straight line = temperature of control side; interrupted 
line = temperature of limb with resting infection. This patient, aged 46 years, had 
recurrent attacks of deep phlebitis. The last attack was 6 weeks previous to exam- 
ination. Note that the temperature difference between the sides was only 1.2° C. 
before irradiation. 
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infection, one of the provocative measures, preferably Roentgen 
ray should be applied. A negative response still does not exclude a 
resting infection, but a positive result is an important danger signal. 
It contraindicates injection treatment. 

The Treatment of Resting Infection in Varicose Veins. When the 
above provocative measures have made a diagnosis of resting infec- 
tion, first a careful search for obvious foci, such as teeth and tonsils 
must be made. The removal of such foci may aggravate the latent 
phlebitis, but this is quite infrequent and only temporary. It is 
more difficult to eliminate pelvic infections, infected thrombi in 
pelvic veins, which follow childbirth or miscarriages and con- 
tinuously reinfect the veins of the lower extremities. One such case 
has been observed for a long time. Every change of weather, every 
slight exertion would light up small periphlebitic patches, but at the 
same time the thrombosed veins in the broad ligament became 
painful to the touch. It is almost impossible to clear up these 
infections. 

Repeated doses of Roentgen ray for the resistant resting infec- 
tions, with supportive casts of gelatin-glycerin, injections of own 
blood or mild foreign protein therapy offer possibilities which must 
be investigated. In 3 cases which showed marked provocation at 
first, it was possible to clear up the residual infection, so that 3 
months later injections could be given without any reaction. 
Whether these patients became desensitized or had actually no 
more resting infection could only be decided by immunologic 
studies. Dietrich’ was able to produce an increased reaction of the 
vascular endothelium by intravenous sensitization with dead colon 
bacilli but also with nonspecific protein. 

Comment. The recognition and treatment of resting infection in 
varicose veins is of great practical importance. My associates and 
I have treated up to date over 1500 patients with-injections. The 
occurrence of sloughs has been emphasized in the literature, but 
very little has been said about the acute phlebitides, which must 
occur, according to experience in consultations, in a high percentage 
of cases. It usually takes the physician unawares. A systematic 
search for resting infection, first applied to joints and bones by 
Payr and adopted here for varicose veins, will eliminate a small but 
definite number of patients in whom treatment is better postponed. 
The idea of a time limit, after which operations can be safely per- 
formed following suppurations, is no safeguard. Kilbourne® has 
given a clear presentation of the difficulties encountered with 
patients who have a history of phlebitis. The activation of a deep 
phlebitis is of course far more serious than that of a superficial one. 
Delater® and Kilbourne do not reject all cases which have a history 
of deep phlebitis, and I fully agree with them. But more important 
than time limit, age of the patient, or site of the original infection 
(superficial or deep) is the recognition of resting infection. When 
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the deep veins are affected the superficial veins seem to be equally 
infected or perhaps sensitized. Infection may be harbored in the 
tissues for years. That a repair of a ventral hernia following a 
drained appendiceal abscess may be followed by renewed suppura- 
tion even after a year has been permitted to elapse, has been per- 
sonally observed. Tetanus bacilli may be encapsulated around 
foreign bodies for 8 years and have produced a fatal tetanus infec- 
tion. Testing for resting infection in contractures of the hand before 
reconstruction operations would be very well worth while. With 
the exceptions of varicose veins, test massage could be used in other 
areas of the body as a provocative measure. I did not think it 
safe to massage veins with resting infection for fear of mobilizing 
mural thrombi; but in joints and old contractures it could be em- 
ployed as a good stimulus for activating infection. 

Summary. 1. Varicose veins are frequently infected. The source 
of infection lies in teeth, tonsils, and pelvic infections, acute respira- 
tory infections or in varicose ulcers. Phlebitis in a varicose vein is a 
definite contraindication to injection treatment. 

2. In a group of cases, the infection subsided to a point where 
there are no clinical signs of inflammation. Nevertheless the trauma 
of injection treatment may activate the resting infection in the 
veins. Resting infection in other tissues, particularly in bones and 
joints has received attention in the literature. It is characterized 
by the presence of pathogenic bacteria in the tissues which do not 
show any clinical evidence of activity. Such bacteria have been 
cultivated from varicose veins and are now being studied by Kendall. 

3. The acute thrombophlebitis as a result of a resting infection 
activated by the injection treatment is a typical picture. These 
patients should have proper support and may-get up as soon as the 
rise in temperature subsides. They do not need prolonged immo- 
bilization like a deep phlebitis. The author believes that they are 
safer if treated ambulatory. 

4, The recognition of resting infection would eliminate a number 
of untoward inflammatory reactions following injection treatment. 
The presence of a varicose ulcer does not seem to bring about such 
reactions during treatment, as if a local immunity had developed. 
The history of a previous phlebitis should force one to look for local 
symptoms. Tender, thickened veins, palpable phleboliths, but 
particularly a rise in surface temperature should suggest resting 
infection. 

5. To activate such resting infection, provocative measures, 
such as vein puncture, diathermy, Roentgen ray may be employed. 
The. obtained reaction is measured in 4 hours by the rise in skin 
temperature, preferably with a skin thermometer. 

6. When resting infection is diagnosed, injections should not be 
undertaken at that time. Obvious foci of infection should be 
eliminated. Repeated small doses of Roentgen ray, mild protein 
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therapy, together with adequate support of the limb may clear up 
the residual infection. Three months later the provocative tests 
may become negative, at which time the injection treatment is 
permissible. The infection, however, may not clear up for years, 
particularly if the site of infection is in the pelvis. 
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IT is customary to look upon tumors as new growths that appear 
because cells are disturbed and stimulated to growth by chronic 
irritation. That certain tumors may arise in this manner is not 
improbable, and there is good experimental evidence of their so 
doing, but that all tumors, or even the greater number, can thus be 
accounted for seems to us improbable. 

The facts brought out by Slye’s studies of cancer inheritance in 
mice and the discovery of “cancer families” have made us suspect 
that the origin of most tumors is to be found in the constitution of 
the sufferers and traced to a genetic source. We hope that the 
facts brought together in this paper may be of some assistance in 
settling the question—are human tumors hereditary? 

Heredity is the greatest determining factor in life. With the 
exception of such accidents as traumatism, infection and intoxica- 
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tion, almost everything that happens in the course of an individual’s 
life, from the commencement of his embryonal development to his 
last gasp in old age seems to be determined by his inheritance and 
foreshadowed in his germ plasm. The anatomic structure, the 
physiologic functions, the nervous and psychic reactions and the 
social behavior of every individual are above everything else the 
results of his inheritance. 

The most painstaking observation of an individual tells us nothing 
about his heredity. That one man is tall, another short; one 
slender, another stout; one light in complexion and freckling in the 
sun, another dark and tanning uniformly; one light-hearted and 
careless, another stern and stingy; one with a tumor, another with- 
out—is a matter of every-day observation and usually occasions 
no comment because it is expected that people will so differ. But 
the study of many individuals soon shows that they fall into groups, 
that there are families and races of tall people, short people, dark 
people, fair people, and that it is inheritance that has given to each 
the qualities described. Characters or qualities that are regularly 
inherited and make us what we are we regard as normal and belong- 
ing to the species; those that we have not been accustomed to see 
in our ancestors appear to be new and are regarded as pathologic. 

Variation is the general tendency of all living things—no two of 
the same kind are exactly alike—and Darwin thought them to be of 
supreme importance in the evolution of species. But later biolo- 
gists, following de Vries, have come to the conclusion that “muta- 
tion” is probably more important. 

The cause of mutation or suddenly appearing striking variation is 
unknown. It, or something comparable to it, may occasionally 
modify the germ plasm in such manner as to result in congenital 
deformity, insanity, dyscrasia, metabolic disturbance or tumor. 
Once changed by mutation the germ plasm may carry the newly 
acquired character through many generations, or may end it with 
one generation, when it results in a state incompatible with the 
propagation of its abnormal kind. 

The persisting new character, no matter how vicious, descends 
through generation after generation, sometimes appearing, some- 
times failing to appear accordingly as its genes are concentrated 
through the matings of those having it, or diluted through the 
matings of those that do with those that do not have it. Much 
human germ plasm now contains abnormal genes tending to feeble- 
mindedness, color blindness, tone deafness, epilepsy, insanity, poly- 
dactylism and tumors. 

Some genetic characters stand in relation to one another as 
opposites, for example, light color to dark color, and in matings 
behave as hybrids, their appearance, disappearance and final sepa- 
ration in subsequent generations taking place according to Mendel’s 
formula. 
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In general, one quality or character takes precedence over the 
other, appears and is called dominant, while the other that may not 
appear is called recessive. Dark color is, for example, almost 
always dominant over light, and gives all hybrid light and dark 
animals a dark color. But when such hybrids are mated together 
the invisible light color invariably sooner or later makes its appear- 
ance in the offspring, some of which will be light, some dark, some 
still hybrid. Those not acquainted with these facts are often sur- 
prised to find two dark animals giving rise to a family of both light 
and dark offspring. It is the invisible recessive abnormal charac- 
ters contained in the germ plasm of many human beings that occa- 
sion the unexpected appearance of the malformed or otherwise 
abnormal children by which so many families are distressed. 

Twins have been studied from many points of view, and readers 
interested will find much valuable information in the papers by Abt,’ 
Ahlfeld,? Ansiaux,> Galton,” Kleinwichter,®* Lange,®® 
Meirowsky,®® Meirowsky and Leven,”° Murray,” Newman,*! Siegl,® 
Siemens, Wilder"7-"8 and Wimberger.!?° 

Twins are of two kinds, which we shall speak of as heterologous 
and homologous. In the former and more frequent each individual 
arises from its own separate egg fertilized by its own separate 
spermatozoén. In this way not only may there be twins, but 
triplets, quadruplets, quintiplets or sextuplets. Each is an indi- 
vidual in itself, having no more to do with its fellow or fellows than 
with other brothers and sisters: all that they have in common is the 
accident of simultaneous gestation. 

Such twins may be of different sexes or of the same sex; they are 
rarely strikingly alike in appearance, they may differ in complexion, 
in disposition and in every other way, and one may be deformed 
or defective, the other normal. Because of their different origin 
and makeup they are variously called heterologous, di-zygotic, bi- 
ovular, di-chorionic, dissimilar or nonidentical twins. Three-fourths 
of the twins born are of this dissimilar kind, and in our present 
discussion they play no part. 

The remaining fourth of the twins are homologous and are the 
accidentally double products of a single egg fertilized by a single 
spermatozoon. 

The fertilized egg is composed of germ plasm that determines 
how the developing individual shall be formed, how he shall look, 
how his parts shall interact, what he shall eat, how he shall behave 
and perhaps what maladies he may suffer from and of what and 
how he shall die. 

It begins its development by dividing into two cells of equal size; 
these again divide into 2, so that there are 4, then 8, then 16, then 
32 and so on. The cells resulting from the earliest divisions, the 
primary blastomeres, are equivalent and toti-potent, so that, should 
they become separated, each is capable of producing an entire 
creature exactly like that into which the entire egg should have 
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developed. If the blastomeres be separated at a slightly later stage 
of development, when there are many instead of 2 cells, the result 
may be the same if the material is equally divided and completely 
separated. But the longer the separation is postponed, the more 
difficult it becomes, the cells tending to cling together. With par- 
tial separation, conjoined twins or double monsters are formed. 
A double monster is 1 individual partly divided into 2, and homolo- 
gous twins 1 individual entirely divided into 2. Such twins are 
called homologous, en-zygotic, uniovular, monochorial, similar or 
identical. It is such twins that are of interest in connection with 
this paper. 

In the first division of the ovum each half receives as nearly as 
the vicissitudes of mitosis will permit exactly the same quantity of 
of all the genetic materials and influences, so that if separated the 
2 blastomeres develop along exactly the same lines: they look alike 
and behave alike. As sex is determined in the egg, these double 
creatures being from the same egg, are always of the same sex. It is 
commonly stated that they are identical, and in the days when 
Weismann’s ideas of the “invariability of the germ plasm” were 
popular it was supposed that they could not vary in the least 
particular. This was a mistake. They can never be identical 
because in the multitudinous cellular mitoses involved in develop- 
ment and growth the amount and quality of chromosomal substance 
entering into the dividing cells is never precisely the same. 

To prove that an exact correspondence in homologous twins is 
not to be expected it is only necessary to examine such photographs 
of conjoined twins, that is, those whose bodies were not completely 
separated in the blastomere stages, as appear in Gould and Pyle’s.*® 
“Anomalies and Curiosities of Medicine,” where there are portraits 
of the Siamese twins, the Orissa sisters (Radica—Doddica) and the 
Blazek sisters, in all of whom the faces are sufficiently unlike to 
enable the individuals easily to be told apart. Even more interest- 
ing is the case of a monster with two heads, two thoraces, four arms, 
one pelvis and two legs, the Tocci brothers, whose two faces are 
quite different. 

If the twins were really identical, as was once thought upon 
theoretical grounds, every quality, peculiarity or defect in one 
would have to be exactly repeated in the other. For reasons just 
pointed out, there may be many small matters in which there is no 
exact correspondence, though there are never any great differences 
between them. Small scattered lesions (freckles and moles) occur 
in homologous twins without symmetry, but larger nevi, both cellu- 
lar and yascular, are usually identical and symmetrical. Good 
papers upon this subject are by Bardach,’ Meirowsky and Leven” 
and Siemens.’ 

In considering symmetry in the distribution of the peculiarities 
and defects shared by twins it must be remembered that it some- 
times appears in a reversed form. The right and left hands of every 
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normal person are symmetrical in that they are in almost perfect 
correspondence in every particular except that the thumb of one is 
on the right and that of the other on the left, and so on for the 
fing:rs. This is spoken of as “mirror symmetry,” and the abnor- 
mea ties of homologous twins sometimes occur in this form. Thus, 
the aorte may both arch to the left which is usual, or both arch to 
the right, which is a variety of situs inversus viscerum, or one 
may arch to the left, and the other to the right—mirror image, or 
symmetry. 

The complete anatomic correspondences obtaining between abnor- 
mal homologous twins is perhaps nowhere better shown than by a 
hermaphroditic pair studied by Vrélik (Over dubbilde misgeborten, 
Amsterdam, 1840). Each was marred by encephalocele occipitale 
con hernia cerebri, hare lip, cleft palate, 6 digits on each extremity, 
double cryptorchia, scrotal fissure, imperforate urethra, permeable 
urachus opening at the umbilicus, bicornate uterus and partial inver- 
sion of the abdominal viscera. 

It is inconceivable that anything except equal division of the 
germinal influences could bring about such complete correspondence 
between 2 defective individuals. 

From a careful study of the cases recorded in the literature,. the 
following generalization seem to be justified, heterologous twins never 
suffer from identical malformations, nor does one of homologous twins 
ever suffer from malformation not shared by its fellow. 

If interest in twins were new one might -question whether data 
gathered from the literature might not lead into error rather than 
the truth. For example, if one of twins is malformed or diseased 
the matter appears ordinary and no record is made of it, but if both 
be similarly disturbed the interesting coincidence (!) may attract 
sufficient attention to be published. We do not believe, however, 
such an error to be probable. The normal and pathologic corres- 
pondences between homologous twins have been matters of interest 
since Galton wrote his Hereditary Genius, in 1871, and the collecting 
and reporting of cases have increased with each subsequent decade 
without the number of correspondences being offset by exceptions. 

In some cases the homology of twins remains a matter of doubt, 
especially when, though of the same sex and complexion, they do 
not resemble one another as strikingly as usual. The absolute cri- 
terion is a single placenta common to both. But in many cases 
interest in the homology or heterology of the twins is deferred until 
it is no longer possible to learn anything about the placenta. It is 
then necessary to have recourse to a totality of large and small 
resemblances. Siemens** deduces the uniovular nature of the twins 
through the correspondence of external characteristics: sex; color 
of the eyes and skin; form and color of the hair; distribution of 
freckles; distribution of congenital anomalies of the skin vessels, 
such as telangiectases, cutis marmorata and acroasphyxia; keratoses 
and folliculitis; grooves of the tongue; tooth form and distribution; 
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shape of head, face, ear, hands and nails; general body form; psychic 
characteristics; congenital anomalies and diseases; dactyloscopy; 
capillary microscopy and eye refraction. When all these agree there 
can be little doubt about the monozygous or uniovular nature of the 
twins. | 
Homologous twins are similar in disposition and tastes, no deubt 
because of their identity of structure and function. If the psychic 
activities are disturbed in one, corresponding disturbances usually 
show in the other. Considerable literature upon psychic disturb- 
ances common to both of homologous twins was found in our studies, 
but as our interests did not center about the nervous and mental 
disturbances, we made no attempt to collect all of the published 
cases, nor did we determine whether there are any recorded cases 
in which one of the homologous twins suffered from one of these 
maladies independently of the other. The matter being of interest 
in connection with the general theme of our study, it seems well to 
mention it, and the same is true of a few miscellaneous constitutional, 
i. e., physiologic and metabolic, peculiarities. They turned up un- 
expectedly, were noted in our bibliography, but were not further 
pursued. 


TABLE 1.—Psycuic ABNORMALITIES UsuALLy Common TO Boru 
or Homo.Logous Twins. 

Amentia—Gordon.*® 

Dementia precox—Campbell,?° Frantz,‘° Gordon,** Johnson, Lange,*° 
Parker, ® Sukanoff.! 

Epilepsy— Toledo. 

Depressive insanity with persecutory delusions—Gordon.*8 

Feeblemindedness—Campbell,?° Wilson."!* 

Friedrich’s ataxia— Hess.” 

Hallucinatory states—Gordon.** 

Hypochondriasis and delusional insanity—Richmond.*® 

Mania—Bradley,'® Campbell,?° Gordon.*® 

Melancholia—Campbell,?° Gordon,*® Mickle.” 

Paranoia—Campbell,?° Gordon.** 

Psychosis—Gill.” 

Psychic Abnormalities Sometimes Common to Both of Seeming Homologous 

Twins, Sometimes Affecting Only One of Them. 

Mongolian idiocy—Abt,? Gautier and Coeytaux,“ Halbertsma,®! Mac- 
Lean,®*’ Mitchell and Downing,“ Murray,” Petzoldt,** Ruben and 
Klein,” Strauch.!% 


Special Sensory Peculiarities Shared by Both of Homologous Twins. 


Hearing—Identical peculiarities—MacFarlan.® 
Sight— Night blindness— Danforth.” 


Physiological and Constitutional Peculiarities Common to Both of Homologous 
Twins. 

Abnormal susceptibility to atropin—Siegl.* 

Albinism—Garrod.“ 

Asthma and rheumatic ophthalmia—Cockayne.* 

Congenital lymphangiectatic edema— Maslowski.* 

Diabetes— Bunce and Dougherty,!* Curtis,*° Twinem,!® Wilson."9 

Goiter—Ansiaux,® Petschacher,™ Siemens.*” 
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Petzoldt,*® who has made a careful study of Mongolian idiocy, 
was able to collect 35 pairs of twins, in 1 or both of which the disease 
appeared. Her chief difficulty seems to have been to establish the 
homology of the twins when of the same sex and when the appear- 
ance of one was as changed as the occurrence of Mongolian idiocy, 
implies. Among her cases were 14 pairs of twins of different sex, 
of course, heterologous twins, among which more than 1 child was never 
affected. But there were 21 pairs of twins of the same sex, some of 
which may have been heterologous, some homologous. Among 
them 1 child was affected 15 times, and both affected 6 times. It 
is, of course, quite possible that the only homologous twins were 
the 6 pairs in which both children were simultaneously and similarly 
affected, and as of the total 35 pairs, only one-fourth (9) should be 
homologous, the findings seem to be in favor of the genetic character 
of the idiocy. 

The 2 cases of MacFarlan® and Danforth were the only ones 
dealing with similar disturbances of the special senses that we 
unearthed, but others may have been reported. We made no special 
search for them. 

That homologous twins suffer similarly from cutaneous disorders 
may mean that some of-the diseases are of genetic origin, that the 
twins possess identical susceptibility and resistance, they they were 
exposed to the same contagion or that they were fed upon the same 
diet according to the nature of the disease. A great number of cases 
are recorded by Siemens.” 

The regularity with which the great majority of the congenital 
anatomic defects were found to be common to both of homologous 
twins and peculiar to one of heterologous twins was so pronounced 
and interested us so greatly that we made an earnest endeavor to 
collect every case that may have been reported. 

If the reader had any doubt as to the genetic origin of the psychic, 
sensory, cutaneous and metabolic correspondences of homologous 
twins this long list of anatomical malformations common to both 
twins should satisfy him of its probability. Coincidence as an 
explanation seems to be entirely out of the question. If there are 
not entirely too many cases and entirely too broad an anatomic 
distribution to make it possible, all that is necessary is to note that 
with the exception of the little group of congenital hydroceles, 
cryptorchism and hernias no cases are recorded in which one of these 
conditions affected only one of the homologous twins, and that no such 
coincidences are reported among heterologous twins. 

We do not insist that all physical and other defects shared by 
homologous twins are necessarily germinal ; there must be exceptions 
and there are, no doubt, coincidences. For example, in the Con- 
federate Museum, at Richmond, Va., there is a photograph of 
L. T. and H. J. Walker, twin confederate soldiers, sitting side by 
side, each having lost his left leg as the result of battle wounds. 
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TABLE 2.—ANATOMIC MALFORMATIONS Common TO Boru Homo.Logous 
OR UNIOVULAR TWINS. 


Cardiac—Patent ductus arteriosus—Smith.!™ 
Cranial— Dolicocephalia— Miller” observed it in 4 pairs of twins. 
Encephalocele— Lehman. 
Hydrocephalia—Abt,? Riviére and Drouin. 
Microcephalia— Whitney™* observed it in 4 pairs of twins. 
Dental—Abnormal dentures and identical caries— 
Erupted incisors at birth—Balard.® 
Deficient teeth—Ahlfeld,?* Wimberger.!2° 
Excessive teeth—Ahlfeld.‘ 
Full sets of teeth at birth—Ahlfeld,* in a double monster. 
Identical abnormal spacing of the teeth—Weitz."!2-18 
Facial— Hare lip—Davis.* 
Rhinocephaly—Ellis.** 
Gastric—Congenital hypertrophic pyloric stenosis—Bilderbach,"! Cockayne 
and Sheldon,”* Davis,** Moore.”7 
Genital— Absence of external genitalia—Abelin.! 
Hypospadias— Lehman, Rumpel.” 
Phimosis— Miller.” 
Pseudohermaphroditism—Abt,? von Mons,” Naegele,”* Petschacher,™ 
Saviard, cited by Bullock,!” Curling.” 
Intestinal—Congenital megacolon—Popper.*’ 
Lingual—Short lingual frenule—Miller® observed in 2 pairs of twins. 
Mammary—Polymastia—Siemens,*” 
Ophthalmic—Amyotrophia congenita—Forbus and Wolf.*® 
Complete bilateral ophthalmoplegia, Vossius (cited without reference by 
various writers). 
Congenital nuclear ophthalmoplegia— Wilson."® 
Convergent strabismus—Bunce and Dougherty,'!® 
Palatal—Cleft palate—Brophy,'* Davis,* Shearer (see Brophy). 
Renal—Polycystic disease—Abelin.! 
Skeletal—Club foot—Abelin,! Berkheiser,!® Smilga.!” 
Congenital dislocation of the hips—Hale,®” Whitney."® 
Depressed sternum— Miller” observed this in 2 pairs of twins. 
Osteogenesis imperfecta— Waltz and Lieberman." 
Parietal osseous defect—Cohn,” Nesensohn.*° 
Polydactylism and digital deformities—Danforth,* von Siebold.™ 
Pelvis reversus—Corey.?” 
Spina bifida—Abt,? d’Outrepont.*’ 
Somatic—Nanism—Goldstein and Schenck.*” 
Umbilical— Hernia— Abelin.! 
Hypertrophy—Miller”™ observed it in 5 pairs of twins. 
Anatomical Malformations Occurring Sometimes in Only One of Homologous 
Twins, Presumably Examples of Mirrored Symmetry; Sometimes in Both. 
Dextrocardia—Debreuil and Chambardel,** Monteiro,” Pezzi and Caru- 


gati,® Smith. 
Situs inversus viscerum— Miller,” Reinhardt.** 


Anatomical Malformations Apparently Accidentally Associated i in Twins. 

Cryptorchism and congenital inguinal hernia—Abelin,’ Birkenfeld.* The 
latter author collected 7 cases of hernia in homologous twins and 6 in 
heterologous twins; also 4 cases of cryptorchism in the former and 4 
in the latter. 

Congenital dislocation of the crystalline leas— Whitney." 

Double congenital hydrocele—Riviére and Drouin.* 

Incarcerated right scrotal hernia—Schafer.” 
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No one would think of incriminating the germ plasm in this interest- 
ing coincidence. 

We now come to the subject of prime importance: How does 
the matter stand with respect to tumors? 

When a child is born with a deformity or with some physiologic 
deficiency as deafmutism or color blindness, or when in later life it 
develops diabetes or leukemia, the general tendency has been, and 
in most places still is, to view the circumstances as a newly acquired 
and individual matter. When one individual is found to have a 
tumor it also is looked upon as a mere circumstance in the life of 
the individual. But if the simultaneous symmetrical occurrence of 
congenital anatomic defects or physiologic deficiencies in each of 
homologous twins can be assumed to prove the genetic origin of those 
abnormalities, shall the similar simultaneous and symmetrical occur- 
rence of tumors in homologous twins be ascribed to some other 
cause? Would it not increase the probability that such matched 
tumors are no mere vagaries of the individual somaplasm acted upon 
by internal and external stimuli but that they are fixed characters 
predetermined in the egg and as inescapable as other germinal 
influences? 

In white mice the inheritance of cancer susceptibility admits of 
little doubt; it not only determines that the mouse shall have a 
cancer, but also where its cancer shall be situated. The same may 
eventually be found to be true of man. Although an effort has 
recently been made to show by mathematic calculation, based upon 
the law of probabilities, that the number of apparent cases of cancer 
inheritance is no greater than the number of possible coincidences, 
the coincidence theory scarcely seems a likely one when, as in the 
family studied by the senior author, a father and 3 sons all are 
found to suffer from carcinoma of the colon, these 4 being among 
10 cases of malignant disease in three generations of a not very large 
family. 

If a surgeon be consulted by a young man with sarcoma of the 
testis he usually inquires about antecedent injury, and when the 
patient remembers that some months before he met with an accident 
involving the diseased part he looks upon it as an accident and his 
conviction that tumors result from injury grows. If shortly after- 
ward he sees another patient similarly affected who, however, can- 
not recollect ever having been injured in anyway he may continue 
his original belief and make a note that as the tumors are said some- 
times to follow a very slight injury the patient has probably for- 
gotten all about it. But what will he think should he next be con- 
sulted by twin brothers each of whom has sarcoma of the left testis, 
neither ever having been injured so as to notice it? Probably he 
will call it a curious and interesting coincidence. But if he shortly 
learns of another pair of twins with exactly similar tumors, will he 
still accept the coincidence theory? Will he not be likely to seek 


GENETIC ORIGIN OF TUMORS IN HOMOLOGOUS TWINS 75 


for some other explanation? Such cases as these are to be found 
in this interesting literature. 

The already referred to small differences that obtain between 
homologous twins permit a limited variation in the localization and 
appearance of their corresponding tumors, but in general they are 
of the same kind, at about the same place, and make their appear- 
ance at about the same time. They may, therefore, be said to be 
similar, symmetrical and simultaneous. 

To read about the similar, symmetrical and simultaneous tumors 
of homologous twins is extremely interesting, but a far deeper 
impression of their importance and conviction of their meaning 
follows the examination of Burkhard’s'® photograph, in which the 
twins, 2 middle-aged .women, with the clothing removed from the 
upper part of their bodies, sit side by side, appearing almost exactly 
alike, each with a visible tumor in the upper outer quadrant of the 
left breast. 


TABLE 3.—Tumors OccuURRING SIMULTANEOUSLY AND SYMMETRICALLY IN 
Eacu or Homo.iogous Twins. 


Arranged according to their localization— 


Bones—Chondrous exostoses—Birkenfeld,"* Gould.*° 
Brain—Cerebellum— Medulloblastoma— Leavitt." 
Cerebrum—Glioma—Joughlin.® 
Breasts—Adenofibroma—Burkhard.!® 
Carcinoma—Burkhard.'® 
Eye—Melanoma—Silcock.!@ 
Retinoblastoma— Benedict.® 
Kidney—Congenital cystic tumors—Abelin.! 
Ovary—Carcinoma— Kimbrough.” 
Cystoma—Twinem.! 
Skin—Nevi—Bardach,’ Gesell,“ Hutchinson,™ MacFarlan.® 
Testis—Sarcoma—Champlin,” Wells." 
Uterus—Myoma and adenocarcinoma—Croom.”* 
Adenocarcinoma— Weitz.!” 


TABLE 4.—T'umors OccuRRING SIMULTANEOUSLY AND SYMMETRICALLY IN 
Eacu or Homo.iogous Twins. 


Arranged according to the type and disposition of the tumors— 

Benign—Adenofibroma of the breast—Burkhard.'® 
Ecchondrosis—Birkenfeld," Gould.*° 
Cystoma of the kidney—Abelin.! 
Cystoma of the ovary—Twinem.! 
Nevi—Bardach,’ Gesell,‘ Hutchinson,“ MacFarlan.© 
Papilloma—Szontagh.!”" 

Malignant—Carcinoma of the breast—Burkhard.'® 
Carcinoma of the ovary—Kimbrough.*” 
Carcinoma of the uterus—Croom,”* Weitz." 
Glioma (medulloblastoma of the brain) —Leavitt,“ Joughlin.® 
Melanoma of the eye—Silcock.!* There is some doubt about this case. 
Retinoblastoma of the eye—Benedict.°® 
Sarcoma of the testis—Champlin,* Wells." 
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Leukemia and Hodgkin’s disease, both of which are of unknown 
cause and nature, the former sometimes appearing to be inherited 
and shown by Slye to be intimately associated with cancer inheri- 
tance in mice, the latter regarded by Medlar as a primary malig- 
nancy of the bone marrow, have also been reported as simultaneously 
affecting homologous twins: 


Chronic lymphatic leukemia—Dameshek, Savitz and Arbor,* Siegel.% 
Hodgkin's disease—Peacock.® 


That it should be possible thus to bring together tumors of a 
dozen different kinds simultaneously and symmetrically affecting a 
dozen different parts of the bodies of homologous twins is remark- 
able, especially when one learns that there seems to be no reported 
case in which one homologous twin suffered from a tumor without 
its fellow being similarly affected. 

Cancer is one of the most frequent and most important tumors, 
but usually does not make its appearance until the second half of 
life. ‘Twin cancer observations, therefore, require that both twins 
shall have lived long enough to develop the disease and shall have 
lived near enough together for each to know about the other, and 
for each to be studied in comparison with the other by the same 
observer. Notwithstanding these obstacles, cancers of the breast, 
uterus and ovaries of twins are to be found in our lists. 

The evidence points strongly in the direction of a genetic deter- 
mination for the tumors of twins. And if for the tumors of twins, 
why not for tumors in general? Does not each year see additions 
to the list of tumors assigned to congenital defects? 

Concerning the nature of the tumor predisposition these studies 
have little to say. To consider it as a constitutional predisposition 
or a widespread tissue susceptibility is to meet the difficulty of 
accounting for the symmetry of the lesions. A general predisposi- 
tion might, indeed, lead to the occurrence of tumors in each of the 
twins, but would it explain their identical localization? It seems 
as though there must be an anatomic focus at which the disturbance 
has its beginning—perhaps some Cohnheimian residual embryonal 
cellular tissue. 

Conclusions. 1. Genetic influences existing in the egg dominate 
the physical development, physiologic function, psychic activity 
and intellectual behavior of every individual. 

2. When the genetic influences are imperfect, developmental, 
vegetative, functional and psychic abnormalities result. 

3. Since homologous twins arise from a single egg and consist of 
approximately equal quantities of material normally destined to 
produce a single individual but which through some circumstance 
of early separation has been made to produce two, they closely 
resemble one another in every particular. 
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4. The similar, simultaneous and symmetrical occurrence of 
abnormalities in both of homologous twins tends to prove the 
genetic origin of those abnormalities. 

5. Tumors occurring in homologous twins seem always to be 
similar, symmetrical and simultaneous. 

6. This seems to be strong evidence of the genetic origin of such 
tumors. 

7. If tumors are of genetic origin in twins they may be of the same 
origin in others. 

8. We feel, therefore, that tumor occurrence in general may not 
be a matter of accident but one that is determined in the germ plasm. 
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FOOD POISONING DUE TO A YELLOW MICROCOCCUS FROM 
MILK. 


By F. W. Tanner, Pu.D., 


PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF ILLINOIS, 


AND 


R. J. Ramsey, M.S., 


ASSISTANT IN DAIRY MANUFACTURES, UNIVERSITY OF ILLINOIS, URBANA, ILL. 


(From the Department of Bacteriology, University of Illinois.) 


RECENT investigations in the field of food poisoning have given 
more satisfactory evidence for opinions and conclusions which were 
formerly based largely on assumption or circumstantial evidence. 
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Discovery of the formation of agents poisonous by mouth by bac- 
teria not hitherto connected with food poisoning has given investi- 
gations in this field new impetus. 

While studying the cause of malt flavor in raw milk, one of us 
(R.J.R.) became ill with a severe gastroenteritis. He was prostrate 
for 2 days with severe symptoms of food poisoning, which included 
cramps in abdominal regions, weakness of legs, violent diarrhea, 
and loss of appetite. The food in this case was revealed to be raw 
milk which had been inoculated with a pure culture of a yellow 
micrococcus isolated from a sample of normal raw milk delivered 
to a commercial milk plant. It was not suspected that this organism 
was harmful, because of its common occurrence in raw milk delivered 
to the milk plant. It was being studied as the cause of undesirable 
flavors; however, a number of observations presented below, as well 
as a search of the literature, convinced us that the organism in 
question was responsible for the gastroenteritis and quite similar if ‘ 
not identical with others described in the literature. 

While the literature on this subject is not voluminous, it is quite 
convincing. Barber‘ reported a white micrococcus from milk which 
caused many attacks of gastroenteritis. It was found in the udder 
of a cow which, as far as could be determined, was normal. Guests 
staying overnight at the farm where the milk of this cow was used 
without pasteurization were often made seriously ill with symptoms 
of typical food poisoning. Barber himself was so affected several 
times. 

The cases showed a curious seasonal incidence, occurring only 
during the hot dry season of the year. It was also noticed that none 
of these attacks occurred following the ingestion of .fresh milk or 
cream. Fresh milk was harmless, and the toxin was evident only 
after the milk had stood for several hours at room temperature. 
Kittens, puppies and monkeys showed no noticeable symptoms 
after ingesting pure cultures of the organism. Human volunteers, 
however, were seriously affected after ingesting such cultures. 

Results of another series of observations on food poisoning caused 
by a member of the Coccacez have been published recently by Dack, 
Cary, Woolpert and Wiggers’, Dack, Jordan and Woolpert! and 
Jordan. In the first report, Dack and his colleagues described an 
outbreak of food poisoning caused by a layer sponge cake with 
so-called cream filling. Among the three types of bacteria which 
were isolated was a yellow hemolytic staphylococcus, veal-infusion- 
broth filtrates of which proved to be toxic when administered to 
rabbits intravenously. Human volunteers who drank different 
amounts of the filtrates became ill with definite symptoms of food 
poisoning. The organism was destroyed by exposure to 80° C., for 
15 minutes. Heating at 100° C., for 30 minutes did not render the 
filtrates inocuous. These data suggested to Jordan? the examination 
of other staphylococcus strains for formation of products causing 
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food poisoning when ingested. With the aid of human volunteers 
he tested six strains of diverse origin. Formation of a substance 
which produced gastrointestinal disturbance was demonstrated. 
Activity of the substance was destroyed by boiling and was either 
destroyed or greatly weakened by being heated at from 60° to 65° C., 
for 30 minutes. Dack, Jordan and Woolpert! tried to immunize 
men and rabbits with the toxic agent. Their results were negative. 
It is interesting to note that Jordan’s data on the effect of heat on 
the toxic factor do not agree with those reported by Dack and his 
colleagues. The toxic agents of the strain used by the latter inves- 
tigators seem to have been more heat resistant. 

Experimental. The organism reported in this paper was isolated 
from milk which had undergone a change in flavor. This flavor, 
known in the dairy industry as “malt” flavor, is probably due to 
various bacteria, one of which may be the organism here discussed. 
It is a micrococcus isolated from the udder of a cow which, as far 
as could be determined, was perfectly normal. A preliminary 
report on the organism was published by Ramsey and Tracy.® 

The microscopic appearance of this organism is subject to con- 
siderable variation. It differs from the more saprophytic types in 
size, shape and especially arrangement. The latter are usually 
larger, more regular in appearance, and occur usually in irregular 
masses. Our organism, however, is quite small and shows ability 
to take different arrangements. When first isolated, it does not 
form the usual irregular masses, but occurs principally in pairs or 
short chains of 5 or 6 units. This tendency is gradually lost if the 
organism is grown on solid media, but may again be restored by 
cultivation in liquid media. Comparison with a culture of the organ- 
ism supplied by Dr. Dack revealed no differences in characteristics. 
We prefer to refer to our organism® as a micrococcus, in ReCEee with 
the suggestions of Hucker (1928). 

Because of its extreme variability in pigment poidieniiliin, it is 
somewhat difficult to classify. In the present study involving 104 
cultures, much difficulty was experienced in drawing a boundary 
line between the orange, yellow, and the white types. Cultures 
which were white when first isolated often produced pigment after 
repeated transfers on plain agar. On the other hand, colored cul- 
tures frequently lost their ability to produce pigment. However, 
cultivation on Loeffler’s blood serum medium resulted in a marked 
reduction of variations in pigment production. Cultures which did 
not produce color on plain agar were again able to produce it after 
the first transfer to Loeffler’s blood serum medium. Our organism 
is one of the transparent types and produces a yellow-orange pig- 
ment on Loeffler’s medium. On plain agar it may be practically 
white. 

Considerable pertinent information was inadvertently secured 
before it was realized that the micrococcus might cause symptoms 
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of illness. One of us (R.J.R.) as reported above, was made quite 
ill by drinking raw milk which had been inoculated with the yellow 
micrococcus. 

Another member of the staff of this laboratory also showed typical 
symptoms of food poisoning after ingestion of a pure culture of the 
organism used to produce malt or caramel flavor in milk. The 
symptoms were identical with those reported by Barber and Dack, 
et al. They included dizziness, cramps in the abdomen, general 
weakness and diarrhea. Acute symptoms persisted for only a day or 
so. They were followed by a prolonged period of weakness. Before 
this organism was suspected as the cause of the symptoms about 
twenty others, members of a group which visited the laboratory, 
were allowed to taste a sample of milk into which the organism had 
been inoculated. Several of these men complained of having been 
made ill with symptoms which have been reported above. 

These observations stimulated a study of the organism and its 
ability to cause food poisoning. Since it had been shown with 
sufficient satisfaction that the organism would cause illness in 
human beings, attempts were made to reproduce the symptoms in 
monkeys and kittens. 

Four kittens were fed milk cultures of the organism (culture 127). 
In less than 1 week, 2 of them were definitely sick. One had severe 
diarrhea with bloody stools while the other passed considerable 
mucus. The 2 remaining kittens had persistent diarrheal stools 
until the inoculated milk was removed from the diet. 

When monkeys were used experimentally, there were no notice- 
able effects of feeding milk cultures, or plain broth filtrates, except 
in one instance. One monkey to which 20-ce. portions of a 24-hour 
milk culture of strain 128 were fed 5 times had very thin diarrheal 
stools, There were no other marked symptoms of food poisoning 
as far as could be determined. We are inclined to agree with Dack 
that monkeys may not be suitable for studies of some phases of 
food poisoning. The most direct method is to use human beings. 

Since monkeys failed to show definite symptoms of illness when 
fed with cultures of micrococci, kittens were again used. Three 
weeks old kittens were selected. None of these animals had received 
any other food than their mother’s milk. Three kittens were fed 
10-cc. portions of a 24-hour milk (sterile) culture of strain 128 for 
4 successive days. The kittens were placed in separate cages so 
that the droppings could be carefully watched. The kittens had been 
so observed for several days before feeding the culture. After the 
fourth feeding, all but the control showed symptoms of intestinal 
disturbance. All had thin, watery stools. One kitten lost its 
appetite and vomited. Another one had considerable mucus in the 
stool. The control was perfectly normal. 

According to Barber‘ and Dack? very little, if any, immunity is 
acquired when the toxin is taken orally. - Barber found that four 
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previous attacks would not protect him against a fifth one. Dack 
stated that immunity might be acquired orally in a few cases. The 
variations in resistance between different human volunteers are 
very noticeable. ‘ 

Since his illness, one of us (R.J.R.) has tasted as many as 100 
milk cultures in 1 hour with no noticeable effects. The milk was 
merely held in the mouth for a few seconds, to obtain the flavor, 
and was not swallowed. Whether or not this tolerance is due to an 
acquired immunity from continuous tasting of milk cultures or 
from a lack of a sufficiently large dose is a matter to be determined 
later. Recent work at the Lister Institute indicates that toxin 
production by the micrococci is a variable factor. There was some 
indication that the carbon dioxid and oxygen balance was important 
in toxin formation. Nontoxic strains of Staphylococcus aureus 
were rendered toxic by changing the carbon dioxid-oxygen balance. 

The data reported here seem significant in that they furnish added 
reasons for carefully controlling milk supplies. Breed’ has shown 
that micrococci are common in fresh milk. To argue that these 
organisms are unimportant would be a refusal to face the facts. 
There are still many cities and communities where pasteurized 
milk is relatively unknown. The quality of most raw milk supplies 
is very poor in the hot, dry season of the year. The bacterial counts 
may range anywhere from a few thousand to hundreds of millions 
per cubic centimeter. Milk is not the only offender, for ice cream 
made from raw products may also harbor many such organisms. 
Custard fillings often contain large numbers of similar bacteria. 
These organisms in milk may also be very important from an 
infant nutrition standpoint. Many babies and small children are 
no doubt fed milk which is literally teeming with common micro- 
cocci. Symptoms of illness in infants evidenced by vomiting after 
milk feeding may be due to agents formed by bacteria as well as to 
protein sensitization. 

This important health problem may be solved as follows: (1) 
By the rejection of milk from abnormal udders; (2) by the inhibition 
of the growth of the common udder flora. The importance of reject- 
ing milk from abnormal udders is usually underestimated by those 
not intimately connected with the grading of milk. Dairy farmers 
in general do not understand that mastitis milk should not be 
included with the milk from healthy animals. During the past 
year, a number of dairymen have inquired at the university as to 
whether or not the milk from cows infected with garget should be 
delivered to the city dairies. 

Experiments in progress have shown that many herds in the corn- 
belt are suffering from low-grade infections of the udder. The milk 
from these animals can be readily picked out by the large numbers 
of leukocytes and micrococci present as well as by the methylene 
blue test. 
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The inhibition of the growth of the common udder flora may be 
accomplished by prompt refrigeration and pasteurization. The 
organism which is the subject of this discussion is killed by heating 
in milk at 61.11° C. (142° F.) in 20 minutes. Milk should be cooled 
to 50° F. or below immediately after milking and kept cold until 
consumed. The housewife should not allow milk to stand in warm 
places until practically sour. 

Conclusions.— A member of the Coccacez from normal milk which 
produced symptoms of illness in man when ingested has been 
described. The symptoms were those usually present in severe 
gastroenteritis. The organism was destroyed by times and tempera- 
tures usually used in pasteurization. Kittens developed symptoms 
of gastroenteritis while monkeys were resistant to the toxic agent. 
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INTESTINAL OBSTRUCTION CAUSED BY FOOD: REVIEW OF 
THE LITERATURE AND CASE REPORT. 


By Ausert H. Exuiot, M.D., 


ASSOCIATE PHYSICIAN, DEPARTMENT OF INTERNAL MEDICINE, COTTAGE HOSPITAL, 
SANTA BARBARA, CALIF. 


(From the Department of Internal Medicine, Cottage Hospital.) 


INTESTINAL obstruction due to food is not a rare occurrence. A 
study of the available literature has revealed 39 cases reported since 
the year 1910, of which the greater number have appeared since 
1914, and all but 10 in Germany or Austria. This is apparently 
traceable to the increased consumption of coarse foods in these 
countries as a result of the food shortage due to the World War. 
Only 4 instances have been reported in the United States during 
this time and, as will be seen later, the diagnosis was not beyond 
question. 
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This paper is concerned with an analysis of these 39 instances 
in an attempt to elucidate the pathogenesis of this condition and to 
emphasize its importance. A case is reported of obstruction due 
to orange pulp, proved by operation and necropsy. 

Selection of Cases. The reports were selected for analysis on 
the basis of clear-cut symptomatology of intestinal obstruction due, 
in the opinion of the observer, to a food mass. The salient facts in 
each instance, together with the reference, are presented in the 
accompanying table. Instances of gastric bezoar and obstructive 
fecoliths are not included. 

The diagnosis of intestinal obstruction due to food was proved 
by operation or necropsy in 26 instances. Of the remaining 13 
in 2 obstructing cherry stones were removed manually from the 
rectum, with recovery; in 6 the diagnosis was reasonably certain 
on the basis of recovering the obstructing material by enemata, 
with subsequent disappearance of symptoms. There remain 5 
doubtful cases in which the obstructing material was not recovered, 
but in which the symptomatology of ileus was definite and the 
recovery following the use of high enemata and intestinal anti- 
spasmodics corroborative. 

Predisposing Factors. It might be suspected that intestinal 
obstruction from food would occur most often in old persons with 
atonic digestive tracts, or in persons with concomitant intra- 
abdominal pathology, such as adhesions, strictures, new growths, 
etc. The age factor, however, is apparently not of great impor- 
tance. In this series the age of occurrence varied from 8 to 68 
years, with the greatest incidence during the fourth and fifth 
decades. Only 7 of these patients were 60 years of age or older. 

Intraabdominal pathology of a contributory nature was noted in 
only 4 instances. Kriickenberg describes 2 cases of “mushroom 
ileus.” In 1 the terminal ileum proximal to an old tuberculous 
stricture was filled with mushroom fiber. The other had a con- 
stricting carcinoma of the colon, behind which a large mass of 
similar fiber was found. Biar’s patient had 20 days previously 
been operated upon for a spermoblastoma, which by adhesions had 
caused a chronic intestinal obstruction. With the sudden onset of 
ileus a swelling appeared at the site of the operative wound, which 
on incision, drained a mass of mushroom fiber. It is a question 
as to whether the mushroom mass did not rather result from obstruc- 
tion than initiate it. Unfortunately autopsy was not performed. 
The final instance is that of Krecke, who describes a “mushroom 
ileus” in a woman upon whom an enteroanastomosis had been 
performed 5 years previously for a small bowel stenosis. At the 
second operation an obstructing mass was found at the point of 
the anastomosis. It was milked through and later discharged by 
rectum. In the remaining case records studied there was nothing 
to suggest that the obstruction had been mediated by anything 
other than a food mass per se. 
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It should not be concluded that coexistent abdominal pathology 
is not of contributory significance. Although no attempt was 
made to eliminate those case reports in which other causes for 
obstruction were present, it is evident that in most of these instances 
the obstruction would be attributed to the pathologic alteration 
and not to the food. Hence the case would not be reported in this 
connection and would not be included in this series. Rather is the 
conclusion warranted that food may cause obstruction per se with- 
out the operation of a contributory factor of this nature. 

Two other predisposing factors of minor importance should be 
mentioned. In 4 instances the obstructing food was swallowed 
without mastication because in 3 a whole fig was recovered; in 1 an 
entire half orange. It was specifically stated that 3 of these patients 
were edentulous. 

Several observers mentioned the ingestion of a large volume of 
fluid with vegetable food as possibly causing a swelling of the fibers, 
resulting in an increase in bulk sufficient to cause intestinal blockage. 

Obstructing Material. This was in most instances vegetable or 
fruit substance with a high content of indigestible residue, such as 
skins, seeds or fiber. The complete list of foods is as follows: 
Cc 


Poppy seeds . . . 
“Ammunition” bread 
Sauerkraut 
Gooseberries . 
Raisins 

Half an orange 
Popcorn . 

Bran . 


Mushrooms . 
Cherries (stones) 


Potatoes . 
Apple, pear, peas 
Grapes 


Hee eee 


Cases. 
5 
4 
4 
3 
3 
2 
2 
2 
2 


Most of these foods are common articles of diet, with the exception 
of poppy seeds which were used to make soup in certain portions 
of Germany, and of “ammunition” or “war” bread, the composition 
of which was not given. It was not felt that the poppy seeds liber- 
ated enough opium to cause symptoms, but that the disturbance 
following their ingestion was entirely of mechanical origin. 

Appearance Time of Symptoms. The length of time between the 
ingestion of the obstructing food and the appearance of symptoms 
was accurately ascertained in 16 instances. It varied from 1 to 
240 hours. In the latter case the obstruction was probably in the 
colon secondary to a new growth, so may be excluded. The average 
time of onset of symptoms for the remainder was 12.4 hours. In 
these instances the obstruction was probably without exception in 
the small bowel. 

Location of Obstruction. In those instances where it was accur- 
ately determined either at operation or necropsy, the obstruction 
was usually in the terminal ileum a short distance proximal to the 
ileocecal valve. The entire small bowel was generally distended, 
and the serosa of the terminal ileum was deep red to purple in color. 
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In some instances the bowel in the immediate region of the mass 
was in a state of spastic contraction. The colon, and particularly 
the cecum was collapsed. In a number of instances free fluid was 
present and there was evidence of peritonitis. In 2 cases where 
the obstructing material was a “pulpy bean mass” the entire 
intestinal tract was enormously distended by gas. Perforation 
of the ileum was noted in only 1 instance. Death resulted from 
peritonitis. 

There were 5 cases in which the obstruction was definitely deter- 
mined to be in the large bowel. One of them, previously mentioned, 
had an obstructing mass of mushroom fiber in the transverse colon 
behind a constricting carcinoma. One of Loessl’s patients had at 
operation a distended ascending colon and a perforation of the 
cecum through which was drained approximately 1 liter of corn 
kernels. Death resulted. Of the remaining 3, in 2 the rectum was 
filled by cherry stones. One of these patients had the symptoms 
of subacute intestinal obstruction; the other, only constipation. 
The last instance was that of a woman with symptoms of chronic 
obstruction in whom at operation the terminal ileum, cecum and 
ascending colon were found to contain 909 cherry stones. 

It is evident that in uncomplicated instances the terminal ileum 
is the site of predilection for obstruction of this nature. 

Symptoms. The symptomatology was that of acute intestinal 
obstruction. The picture presented was modified by the duration 
of the obstruction at the time the patient was seen and by com- 
plicating factors such as peritonitis. Cramping, generalized abdom- 
inal pain, nausea, vomiting and constipation were usually men- 
tioned. The outstanding feature of the physical examination, as 
noted by several observers, was abdominal distention out of pro- 
portion to the probable duration of the obstruction and in striking 
contrast to the mildness of constitutional reaction. Tympanites 
sometimes appeared as soon as | to 2 hours after the ingestion of the 
obstructing food and frequently was the outstanding complaint of 
the patient who in other respects did not appear acutely ill. 

Diagnosis. A correct pre-operative or intravitam diagnosis was 
made only once in the 26 instances in which the true nature of the 
condition was made clear at operation or necropsy. Ackman 
describes a boy who rapidly ate whole cherries in competition with 
other children. Before operation an ileum beaded by cherry-stones 
could be felt both abdominally and by rectum, findings which made 
the diagnosis clear. The pre-operative or intravitam diagnosis in 
the remaining 25 instances was usually intestinal obstruction of 
unknown etiology. In 2 cases acute appendicitis was suspected; 
in 2 obstructing carcinoma of the bowel; in 1 “adhesion ileus” as 
a sequel to operation for gastric ulcer performed 5 years previously; 
in 1 perforated gastric ulcer. The mortality for this whole group 
was 36 per cent. 
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There were 8 instances in which the diagnosis was suspected, 
and expectant treatment (enemata, intestinal antispasmodics) used 
with resultant recovery. This group is of particular interest. In 
a case reported by Brunzel the diagnosis was suggested by the 
presence of abdominal distention out of proportion to the duration 
of symptoms and by blood in the gastric contents. This author 
had a short time previously operated upon a patient with symp- 
toms of acute obstruction and found only a tremendous distention 
of the small bowel. At necropsy in this instance the intestine 
showed extensive subserous bleeding and bloody fluid containing 
beans was found in the stomach. It was ascertained that this 
patient had been in the habit of using green beans in the preparation 
of “Uefangenenlagers.” Confronted later by a similar symptoma- 
tology, the diagnosis of “food ileus” was made and recovery fol- 
lowed conservative treatment. Brunzel stresses the importance of 
early and severe abdominal distention as the suggestive diagnostic 
sign, but admits the possibility of mistaken diagnosis in this second 
instance. He explains the gastric and subserous bleeding as due 
to the action of a substance derived from uncooked vegetables 
and given the name of phasin by Kobert. This substance causes 
agglutination of the erythrocytes leading to capillary stasis, cell 
diapedesis and eventually ulceration of the mucous membrane. 
Phasin, as Kobert’s experiments show, is not present in cooked 
vegetables. 

Willmoth, in the only pertinent report encountered in the litera- 
ture of this country, describes 4 patients presenting the symptoma- 
tology of ileus but in whom the recovery by enemata of large 
amounts of undigested food particles with immediate improvement 
in the patient’s condition suggested the continuance of conservative 
treatment. Recovery resulted. In 2 instances the enemata return 
contained large quantities of grape skins and seeds; in another, 
pieces of potato; in the fourth case popcorn was recovered over a 
period of a week. Although the diagnosis may be questioned, the 
description of these cases leaves the impression that these foods 
had actually caused obstruction. 

If it be granted that the diagnosis was correct in this group of 
8 cases, it is evident that conservative treatment is the method of 
choice in intestinal obstruction due to food. The mortality was 
47.8 per cent in the group of 23 patients subjected to operation, 
while conservative measures resulted in recovery in every instance 
in which they alone were employed. While the diagnosis offers 
great difficulties, food ileus should be considered in a patient pre- 
senting signs of obstruction for which no cause can be ascertained, 
particularly if abdominal distention without signs of peritonitis, 
has become pronounced over a short length of time. A history of 
food digression during the preceding 24 hours might also be sig- 
nificant. Under such circumstances it would be justifiable to delay 
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operation until it had been amply demonstrated that the use of high 
enemata and intestinal antispasmodics was without avail. 

The following case illustrates the significant features of this 
condition. So far as ascertainable it is the first instance of its 
kind, proved by operation and necropsy examination, to bereported 
in this country. 


Case Report. A.S., an unmarried white male laborer, aged 36 years, 
walked into the Cottage Hospital Dispensary at 10 a.m. on October 25, 
1930, complaining of nausea, pain in the abdomen and abdominal disten- 
tion. The family and past histories were irrelevant. He had had no 
previous operations nor gastrointestinal symptoms. The patient had 
“ridden the brakebeams” from Oklahoma and had eaten no food during 
the journey. Arriving in southern California on the morning of October 
23, he had slipped into an orange orchard and had rapidly eaten approxi- 
mately 2 dozen oranges. About 4 hours later generalized cramplike 
abdominal pain appeared. He had a small bowel movement without 
relief. The following morning the cramps were more severe and he was 
nauseated, but did not vomit. He took a large dose of magnesium sulphate 
but had no further bowel movements and passed no flatus. Toward even- 
ing he noted that his abdomen was distended. The next morning the 
abdominal cramps were almost constant, most severe in the right lower 
quadrant. Persistent nausea was present, but no vomiting. His abdo- 
men had become so distended that breathing was impeded. He entered 
the dispensary in an apprehensive state of mind and insisted that his 
overindulgence in oranges was the cause of his illness, a statement unfortu- 
nately ignored at the time. 

The patient was exceptionally well nourished and developed, and did 
not appear acutely ill. The color was good, the pulse of good volume and 
tension at 90 per minute. The respirations were shallow, somewhat labored 
and numbered 35 per minute, The oral temperature was 98.6° F. Noth- 
ing of importance was found in the physical examination of the head and 
chest. The abdomen was tremendously distended, making evident the 
cause of the respiratory embarrassment. It was tympanitic with oblitera- 
tion of liver dullness, and moderately tender to deep pressure throughout. 
There were no muscular guarding or rigidity, no palpable organs or masses, 
no fluid wave. On auscultation the abdomen was silent. Rectal exam- 
ination was negative. 

A stomach tube was immediately passed, and 3500 cc. of a brown fecal- 
smelling fluid removed. The patient felt better, but the distention was 
not appreciably decreased. 

The laboratory reported a leukocytosis of 16,600, with neutrophilic 
polymorphonuclear leukocytes, 85 per cent; small lymphocytes, 12 per 
cent; large lymphocytes, 3 per cent. The urine contained a slight trace 
of albumin and 1 granular cast per high dry field. 

A diagnosis of intestinal obstruction of unknown etiology was made, and 
at 12.30 p.m. laparotomy was performed by Dr. Irving Wills. 

After opening the peritoneum about 300 cc. of clear straw-colored fluid 
were syphoned off. The small bowel and stomach were tremendously 
distended, the cecum and colon collapsed. The appendix was unaltered. 
The serosa of the terminal ileum was lusterless and beefy red. A doughy, 
movable mass was palpated, occupying its terminal 1} feet. It was milked 
with considerable difficulty through two incisions made just proximal to 
the ileocecal valve. This mass after removal was found to consist of a 
compact collection of orange fiber and seeds. It was of sufficient bulk to 
fill completely the palms of two cupped hands. 
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The patient did well for 12 hours following operation, after which signs 
of eae developed. He expired at 11 p.m. on the second postoperative 
night. 

Necropsy was performed 10 hours after death by Dr. Richard Evans. 
The anatomic diagnoses were: Generalized acute fibrinous peritonitis; 
operative wounds of the ileum; surgical wound of the abdomen; cloudy 
swelling of the liver and kidneys. 

On opening the abdomen no free fluid was present, but there were flecks 
of fibrin scattered over the peritoneal surfaces which were lusterless and 
injected. The stomach and small bowel were distended with gas. There 
was heavy fibrin deposition about the closed incisions in the terminal 
ileum. The mucosal surfaces of the gastrointestinal tract were unaltered 
except for congestion of the lower ileum. No perforation was found. 
There was no anatomic cause for intestinal obstruction. Culture of the 
heart’s blood was sterile. 


Conclusions. Intestinal obstruction caused by food is not rare, 
39 instances having been reported since 1910. The case here 
described is the fortieth. 

It may be caused by common articles of diet with a high content 
of indigestible: material (skins, fiber, seeds) and is not necessarily 
dependent upon coexistent abdominal disease. 

The site of predilection is the terminal ileum and the obstruction 
may be directly mediated by a spastic contraction of the bowel. 
The most common complications are perforation and peritonitis. 

Symptoms appear on an average of 12 hours after the ingestion 
of the obstructing food and are those of acute small bowel obstruc- 
tion with characteristically an early and pronounced tympanites 
out of proportion to the probable duration of the obstruction and 
the apparent good condition of the patient. 

Confronted by this symptomatology in a patient in whom no 
apparent cause for obstruction is ascertainable, the diagnosis of 
“food ileus” should be considered, and possibly operation post- 
poned until conservative measures have been proved of no avail. 

Patients commonly diagnosed as having “acute gastroenteritis” 
or “ptomaine poisoning” may in reality have partial or transitory 
obstructions of this nature. 
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(From the U. 8S. Naval Hospital, League Island, and the Medical Division of the 
Hospital of the University of Pennsylvania.) 


A HITHERTO unobserved effect of parathormone upon the colon 
is herewith reported, as noted in 3 cases in which parathormone 
relieved the constipation incident to idiopathic dilatation of the 
large bowel (megacolon). 


Case Reports. Case 1.—E.G.B., a war veteran, aged 31 years, was 
admitted for the fifth time to the U. 8. Naval Hospital, League Island, 
Philadelphia, on April 20, 1931, with a chief complaint of constipation. 
During infancy and childhood he enjoyed excellent health, except for an 
attack of measles at the age of 11, and typhoid fever at 15. His mother 
confirmed his statement that he had never suffered from constipation in 
early life. This symptom first appeared in 1917 when he was 18 years of 
age, at which time he first began to use laxatives. The trouble was not a dis- 
tressing one and the average dose of cathartics would produce satisfactory 
defecation. In 1922, the patient had an attack of malaria, following which 
his constipation became much worse. In spite of large daily doses of purga- 
tives, the bowels would move only once or twice a week. At about this 
time he began to have attacks of abdominal cramps associated with con- 
siderable distention of the abdomen. At such times he would obtain relief 
from the cramps by stooping and pressure on the abdomen; and from the 
distention, by large amounts of rhubarb. It is interesting to note that the 
distention was usually relieved in about an hour after taking the drug, 
although defecation did not result as a rule until the following day. He was 
first admitted to the U. 8. Naval Hospital for a month in 1926, on which 
occasion the significant findings on Roentgen ray study of the gastrointes- 
tinal tract were “spastic antrum pylori and dilatation of the entire colon.” 
He was readmitted in 1928 because of a continuation of his trouble, with 
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in addition certain nervous symptoms: restlessness, insomnia, mental 
depression. 

The third admission was in May, 1929, and again for the same complaints. 
At this time, the opaque meal showed a delayed passage, most of it at the 
end of 24 hours being in the cecum, while a small portion was seen in the left 
half of the transverse colon, with an area of apparent constriction between. 
A barium enema reached the cecum, but a constricted area in the transverse 
colon was noted in all the films. He was discharged unimproved after 
three weeks, the diagnosis being “stricture of the colon.” 

The fourth admission was in October, 1929; his constipation had become 
worse and he had developed a complete inguinal hernia. A herniorrhaphy 
was performed and the patient was discharged a month later with his con- 
stipation unimproved. 

He was admitted for the fifth time in April, 1931. During the intervening 
18 months his constipation had continued unabated. Larger and larger 
does of laxatives proved ineffective and the patient resorted to enemata of 
increasing size. The gallon was his unit of enema measure and he could 
retain 2 gallons without discomfort. The nervousness, insomnia and mental 
depression had continued and there was an increasing tendency to headache 
and backache. He had lost 20 pounds in a year. Roentgen ray again 
showed the huge colon but there was no evidence of stricture. Treatment 
consisted solely in palliative measures to relieve the constipation. 

At this juncture, it occurred to one of us (L. 8.) that parathormone might 
exert a favorable influence on the patient’s colon. The thought was sug- 
gested by the beneficial effect of parathormone and calcium that Haskell 
and Cantarow' had observed in cases of chronic ulcerative colitis with 
diarrhea. Without any very clear-cut idea as to its expected mode of action, 
treatment with parathormone and calcium was begun on June 11, 1931. 
Ten units of parathormone were given hypodermically every other day 
and 5 grains of calcium lactate were given orally three times a day. At 
the end of a week no effect on the constipation had been produced, but the 
serum calcium had risen from 11 mg. to 12.5 mg. The parathormone was 
then increased to 10 units daily. During the second week he had one natural 
bowel movement, the first in over 10 years. In the third week his bowels 
began to move daily without laxatives or enemata. Headache, backache 
and drowsiness disappeared. He was discharged on July 6, 1931. 

The parathormone dosage was then gradually reduced: for a week 10 
units were given every other day, then once a week and on September 5 
the parathormone was discontinued. The calcium lactate, 10 grains a day, 
was continued throughout. Daily bowel movements without laxatives 
occurred until 3 weeks after the parathormone was stopped, when he again 
found it necessary to resort to small doses of cascara. On October 10, 
he resumed parathormone treatment and took 50 units in 8 days but without 
effect. On November 10, he returned to the hospital for a barium enema 
which showed the dilated colon as on-previous examinations. He then 
began taking 10 units of parathormone daily and after a week normal 
bowel movements were again established. 

Since then he has taken several courses of parathormone, each course 
consisting of daily injections of 15 to 20 units for a period of about 3 weeks. 
During the second week of injections the bowels begin to move regularly 
and continue to functionate normally for about 3 weeks after stopping the 
injections. He does not take the parathormone continuously, partly 
because of a druggist’s warning that increasing doses would be needed, 
and partly because of the expense. While taking parathormone he has 
more energy and endurance, his appetite improves and he gains weight. 

He was last under observation on June 1, 1932. He was again in a bout of 
constipation, not having taken any parathormone for over a month, At 
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this time his serum calcium was 10.1 mg. A number of roentgenograms 
were made of various parts of the skeleton, including the hands. They 
showed no evidence of decalcification. 


Case Summary. A man, aged 32 years, at the age of 18 developed 
chronic constipation which became increasingly severe. At the 
age of 27, he was found to have a hugely dilated colon and this 
finding was verified on subsequent examinations. For over 10 
years he had no bowel movements without the aid of large doses of 
laxatives and enemata. Intermittent treatment with parathormone 
brought about normal bowel movements and has proved fairly 
satisfactory during one year. While no detailed studies of calcium 
metabolism have been made, the patient has not had abnormally 
low blood calcium figures before treatment nor unusually high 
figures during or after treatment. Roentgen ray shows no gross 
evidence of decalcification or other bone abnormality after one year. 


Case 2.—Mrs. M.P., a white woman aged 59 years, was admitted on 
the service of Dr. E. L. Eliason in the University Hospital on January 16, 
1932, with a chief complaint of abdominal pain, distention and severe 
constipation. For several years she had suffered with flatulence and attacks 
of colicky pain in the abdomen, but without constipation. In the last 3 
months the trouble became more severe and there was some difficulty in 
moving her bowels. On the day before admission there began an attack 
of abdominal colic, marked distention and obstinate constipation. Two 
enemata failed to remove gas or fecal matter. Her family physician sent 
her to the hospital with a tentative diagnosis of intestinal obstruction. 

The past medical history was not significant. There was a story of mild 
recurrent joint pains, largely static in origin, probably as a result of a con- 
genital luxation of the left hip. 

The family history contained this significant item: Her mother had a 
peptic ulcer at the pylorus and died from an operation (gastroenterostomy ) 
directed at this condition. Her one brother has had typical symptoms of 
duodenal ulcer for years. Of her 3 sisters, one has had duodenal ulcer for 
which a gastroenterostomy and pylorectomy were done. 

The chief finding on admission was a greatly distended abdomen in 
which peristalsis of normal intensity was audible. The rectal examination 
was negative. There was no spasticity of the rectum sphincter. 

She was given a barium enema right after her admission to the hospital. 
There was a huge dilatation of the lower rectum and sigmoid, this portion 
of the colon taking approximately 2 quarts of solution (Figs. 1 and 2). 
Then the colon became conical in shape and it was almost impossible to get 
the contents to go further. The contents were siphoned away in an effort to 
remove the enormous distention of the entire large bowel which was capa- 
cious and redundant. This was slightly effectual and it became possible 
to get a small amount of contents to enter the remaining loop of the redund- 
ant sigmoid, but it was impossible to evacuate this part of the colon. The 
roentgenologist made a diagnosis of probable carcinoma in the middle 
of a redundant sigmoid. 

The patient was then taken to the operating room where a cecostomy was 
performed. The cecum was found to be very greatly distended. Following 
the cecostomy, the patient’s condition improved rapidly. Gas and fecal 
matter were evacuated freely through the cecostomy opening, and the 
abdomen became soft. 
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Fies. 1 and 2.—Both films were made at the first admission of Case 2 on January 
16 and show respectively the upper and lower portions of the greatly dilated rectum 
and sigmoid, beyond which the enema would not pass. The degree of overlapping 
of the regions covered by the films may be seen by comparison of bony landmarks. 
The size of the remainder of the large bowel is obvious from its gas-filled loops. 


Fic. 3.—Second barium enema on January 23, one week after cecostomy, shows 
the same apparent obstruction in the sigmoid beyond which the opaque material 
passed with difficulty. Enormous ballooning of the entire colon, 4 to 6 quarts of 
enema being injected. After much manipulating and siphoning, contents were made 
to pass into the rest of the large bowel and some opaque material appears in the 
descending colon. (A third barium enema on April 27, at a time when the patient 
had greatly reduced her parathormone dosage and was having clinical evidences of 
obstruction, showed a picture similar tO Fig. 3.) 
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Fic. 4.—Barium enema on May 5, after 8 days of intensive parathormone treat- 
ment with complete clinical relief: the enema passed readily to the cecum and less 
than 2 quarts filled the whole large bowel which is obviously much less capacious 
than before. 


Fic. 5.—Film made immediately after evacuation of the enema shown in Fig. 4. 
The size of the lumen of the colon is practically within normal limits. 
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On January 23, a second barium enema study was made. The same 
constriction in the sigmoid was found as on the previous examination. 
There was an enormous ballooning of the entire colon, 4'to 6 quarts of 
enema being injected (Fig. 3). After much manipulation and siphoning 
it was possible to get the contents to pass into the cecum and out through 
the cecostomy. The roentgenologist again made a diagnosis of probable 
carcinoma in the middle of the sigmoid. 

On January 25, a laparotomy was performed. The whole colon was 
enormously distended. A portion of the small intestine with its mesentery 
overlay the descending colon and was apparently responsible for the acute 
obstruction of the colon. A careful search of the entire bowel showed no 
evidence of neoplasm or other obstruction. The small bowel was returned 
to its normal position and the abdqmen was closed. 

After operation, the chief concern was to combat her abdominal disten- 
tion and constipation. The use of external heat, laxatives, pituitrin and 
enemata proved only moderately successful, there being frequent attacks 
of distention, especially after meals. The cecostomy tube was clamped off 
for a few days at a time, until the movements by the normal route became 
more satisfactory and on February 12 the tube was removed. She was 
discharged to her home on February 16, 1932, but 6 days later she returned 
to the hospital. There had been no normal bowel movement, and cathartics, 
while they produced evacuations, did not relieve the distention. 

At this time, one of us (R.-K.) first saw the patient and suggested the use 
of parathormone. On February 24, injections of parathormone, 10 units 
t.i.d., were begun. The patient was also given calcium gluconate, 30 grains 
twice a day. She continued to take cascara and agarol as before. On the 
following day the distention of the abdomen was less marked. Two days 
later her bowels moved without an enema. She left the hospital on Febru- 
ary 27. Two days later the laxatives were discontinued, as her bowels 
were moving spontaneously twice daily and the abdominal distention had ° 
disappeared. 

The parathormone dosage was then gradually reduced, first to 20 units 
and then to 10 units daily. The bowels continued to move daily without 
laxatives. On one occasion, after eating freely of corn pone, she experienced 
an attack of abdominal distention but was relieved in a few hours after 
taking an extra dose of parathormone. She again tried to reduce the dosage, 
taking only 10 units every other day. Within a week there was a return of 
abdominal distention and on 2 days her bowels failed to move. A daily 
dose for 5 days gave only partial relief. On March 17 the dose was increased 
to 10 units twice a day and on March 21 to 10 units three times a day for 
3 successive days. This resulted in an increased number of bowel move- 
ments, 2 or 3 a day, so that the parathormone dosage was again reduced to 
20 units a day. The increased number of bowel movements, however, 
continued for several days, there being 6 on March 27. All of these move- 
ments were copious formed stools of normal consistency. 

On March 29, she was taking 10 units of parathormone and 30 grains 
of calcium gluconate a day. At that time the abdomen was soft and flat. 
The serum calcium was 10.5 mg. 

In the following month she again reduced the dose of parathormone to 
10 units every other day. For a time she experienced no difficulties and the 
bowels continued to move once or twice daily. 

On the 26th of April there was a sudden return of abdominal distention, 
attributed by the patient to overeating of a fruit salad. There was no 
bowel movement on that or the following day. When cramps appeared, 
she summoned her family physician who found her abdomen hugely dis- 
tended. A number of enemata were ineffectual. Three doses of parathor- 
mone (10 units each) had no apparent effect. Fearing that there was an 
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acute intestinal obstruction, her physician returned her to the University 
Hospital on the evening of April 27. 

On admission, the outstanding finding was a hugely distended abdomen 
in which exaggerated peristalsis was audible. A barium enema showed 
the same hugely dilated colon that had been observed on previous occasions. 
A 2-quart enema merely filled the sigmoid, while small quantities of the 
opaque material passed higher into the descending colon as a result of 
external pressure on the abdomen. In the course of the fluoroscopic study 
evidences of returning intestinal tone were observed in the form of localized 
contractures in several parts of the large bowel. The opaque enema was 
alternately injected and removed by siphoning a number of times, and each 
time a considerable amount of gas was drawn off. It was decided to post- 
pone laparotomy and to return to more active parathormone treatment. 

That night she passed a great deal of gas by bowel and on the following 
morning her abdomen was soft. Parathormone was given in 10 unit doses 
t.i.d. for the next 6 days, during which time her bowels moved with increas- 
ing freedom, reaching 5 movements on May 3. These movements were 
all formed. The parathormone dosage was then reduced to 20 units daily. 

On May 5, another barium enema study was made (Fig. 4). The con- 
tents passed up into a long high loop of the sigmoid which was just to the 
right of the midline. Then the contents passed through the redundant 
portion of this loop down to the right in the sigmoid and then across the 
abdomen to the left side up into the descending, colon, thence into the 
transverse colon and the cecum. The transverse colon seemed to be pos- 
terior to the sigmoid. This seems to offer another explanation for the 
obstipation, in that distention of the rectum and of the transverse colon 
might press upon the redundant loop of sigmoid. The lumen of the colon 
was considerably less capacious than that seen in any other examination, 
less than 2 quarts of enema material filling the whole large bowel. After 
evacuation most of the contents had been expelled and the lumen of the 
colon was practically within normal limits (Fig. 5). 

Roentgenograms of various parts of the skeleton on May 6 showed no 
evidence of decalcification. The serum calcium on that date was 10.5 mg. 

Since then, the patient has been in excellent condition. She is taking 20 
units of parathormone and 30 grains of calcium gluconate daily. The bowels 
are moving two, occasionally three times daily and without laxatives. 
When seen on June 8, she claimed she felt better than for years. Her 
abdomen was flat and soft. Her weight was 112 pounds, a gain of 10 pounds 
in 6 months. The serum calcium was 11.6 mg. 


Case Summary. A woman aged 59 years, had had increasing 
constipation, abdominal distention and cramps for about 2 years. 
A sudden increase of trouble led to a diagnosis of acute colonic 
obstruction and an emergency cecostomy was performed. Barium 
enema studies suggested a carcinoma of the transverse colon but 
laparotomy showed only a hugely distended large bowel. Para- 
thormone injections resulted in a return of normal bowel movements. 
When the parathormone dosage was greatly reduced 3 months later, 
signs and symptoms of colonic obstruction recurred and laparotomy 
was again considered. Under increased parathormone dosage, 
normal bowel movements were reéstablished and the entire large 
bowel was shown 8 days later to have been reduced to practically 
normal size. The patient did not show any unduly low serum 
calcium figures before treatment, nor any very high serum calcium 
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figures after treatment. The skeleton showed no Roentgen ray 
evidence of decalcification after more than 4 months of parathor- 
mone therapy. There is an interesting family history of peptic 
ulcer, a condition which by some has been related to a possible 
hypoparathyroid state. 


Case 3.—I. S., a man aged 65 years, was admitted on the service of 
Dr. I. 8. Ravdin in the University Hospital on April 9, 1932, with a chief 
complaint of abdominal pain. He had been well until 5 weeks previously, 
when he developed generalized abdominal pain, mild at first and intermit- 
tent. The symptoms became gradually worse, with increasing pain, 
abdominal distention and constipation. Saline laxatives were effectual 
but did not lessen the pain. On April 6 the pain became more marked, 
especially in the right side, constipation became obstinate and he vomited 
once after taking Epsom salts. On April 9 he was sent to the hospital with 
a tentative diagnosis of intestinal obstruction. 

Physical examination showed a rather distended abdomen with moderate 
tenderness, especially in the right half of the abdomen, but without rigidity. 
Peristaltic sounds were if anything reduced in degree. Rectal examination 
was negative. 

A barium enema study showed marked gaseous distention of both small 
and large intestine. There was no evidence of obstruction or growth involv- 
ing the large bowel. The whole colon was capacious, redundant and atonic, 
but ‘‘there were areas suggesting spasm.” 

He was first seen by one of us (R.K.) on April 11. The obstinate con- 
stipation and abdominal findings as above noted were unchanged. The 
serum calcium was 7.8 mg. Parathormone treatment, 10 units t.i.d., were 
begun on that day. On April 12, the patient had two spontaneous bowel 
movements, his first in several weeks. His condition returned rapidly to 
normal and during the rest of his stay in the hospital he continued to have 
1 or 2 bowel movements daily. The stools were always formed and of 
normal consistency. On April 15, the serum calcium had risen to 10.4 mg. 
He was discharged on April 16 in good condition. For a few days he received 
parathormone injections at home but then refused further treatment. 
When last heard from on June 10 he was beginning to have trouble again 
with abdominal discomfort and constipation. 


Case Summary. A’ man, aged 65 years, developed gradually 
over a period of 5 weeks an adynamic ileus of unknown origin. The 
chief findings were abdominal distention, a capacious redundant 
atonic colon (barium enema) and a low serum calcium level. Para- 
thormome injections were followed by a return of normal bowel 
movements with attendant relief of symptoms and a return to 
normal of the serum calcium. 

Discussion. The relation of the parathyroids to the motor function 
of the gastrointestinal tract. The question which naturally presents 
itself is, in what way are the parathyroids connected with gastro- 
intestinal motor function? That such a relation exists has been 
suggested in the past by a number of clinicians, to some of whose 
writings we shall refer. Attention has been directed especially to 
the upper digestive tract and the possible part that parathyroid 
deficiency may play in the etiology of peptic ulcer. Grove and 
Vines? reported a number of cases of gastric and duodenal ulcer in 
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which there was a low serum calcium level and in which a para- 
thyroid extract was said to have been useful in treatment. Since, 
then, numerous reports have appeared, especially in the European 
literature, on the efficacy of parathormone in the treatment of pep- 
tic ulcer. The use of parathormone in peptic ulcer has been predi- 
cated on its relaxing effect on a spastic pylorus and pyloric antrum, 
as well as the finding in some cases of a low serum calcium level. 
While the results have been satisfactory in less than half the cases 
so treated,’ they at least point to a more than merely coincidental 
presence of ulcer and parathyroid deficiency in some of these 
patients. Alkan,‘ whose interest in the subject was aroused by the 
observation in a patient, a woman aged 39 with tetany and gastric 
ulcer, that spasm of the gastric antrum was relaxed by parathyroid 
therapy, reports that of 145 cases of tetany observed by him, 45 
per cent had peptic ulcer. We recall the fact that the mother and 
two of the four siblings of our case 2 had peptic ulcer. Higgins® 
has reported a patient with tetany in whom both on Roentgen ray 
study and at operation there was found an obliterative spasm of 
the small bowel. Aub and Salter® found that the spastic colitis 
due to lead poisoning could be lessened and its pain relieved by 
parathormone. Timme’ observed a “spastic colitis” with consti- 
pation in patients with a low serum calcium level (but not low 
enough to produce tetany). Mahler and Beutel® found that para- 
thormone was useful in some cases of spastic constipation and mucous 
colitis, but they were unable to state criteria as to which types of 
cases would be benefited. These authors also cite Businco to the 
effect that in insufficiency of the parathyroids he observed spasms 
of the digestive tract with constipation. Haskell and Cantarow! 
pointed out the usefulness of parathormone in the treatment of 
chronic ulcerative colitis. 

On the other hand, the literature on the clinical picture of para- 
thyroid disorders rarely refers to involvement of the digestive tract. 
In the many case reports of hypoparathyroidism, there is occasional 
mention of vomiting or abdominal cramps, but the state of the 
bowels is rarely recorded. Boothby, Haines and Pemberton® in 
their comment on observations in 88 cases of postoperative para- 
thyroid insufficiency make no mention of gastrointestinal disorders. 
In the reports of some cases there is only a note as to the diarrhea 
which existed previous to the operation for the hyperthyroid state, 
and nothing is said of the bowels during the parathyroid insufficiency. 
Cases of diarrhea with low serum calcium and tetany are not perti- 
nent to the question, since the low calcium and the tetany are 
secondary to the diarrhea ‘(lack of calcium absorption) and are not 
due to parathyroid deficiency. There is the same paucity of infor- 
mation as to the gastrointestinal tract in hyperparathyroid condi- 
tions. Barr and Bulger'® make no mention of the digestive tract 
in discussing the clinical syndrome of hyperparathyroidism. Con- 
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stipation has been reported in a few cases of hyperparathyroid- 
ism,"-12.13.14 but’ was at times associated with and perhaps due 
to vomiting."2 We have found no case report in which hyper- 
parathyroidism was associated with diarrhea. 

There is very little experimental evidence as to the effect of the 
parathyroid hormone on the digestive tract. Carlson and Jacobson 
reported that of 23 parathyroidectomized dogs, 19 showed conges- 
tion of the mucosa in the pyloric portion of the stomach and the 
beginning of the duodenum. Mahler and Beutel® in 40 human 
subjects found that in most instances parathormone had no note- 
worthy effect on the peristalsis of stomach and colon beyond an 
occasional deepening of the peristaltic waves, and at times an in- 
crease in the speed of stomach emptying. In most cases there was 
a depression of the tonus of stomach and colon, more marked in 
patients with spastic intestinal conditions than in normals. John- 
son and Wilder'* observed no digestive tract symptoms in a human 
subject in whom hyperparathyroidism was induced by large doses 
of parathormone, Rose, Stucky and Cowgill!’ observed no sig- 
nificant effect of parathormone on gastric atony in dogs with B- 
avitaminosis. In one normal dog there occurred a slight depression 
of gastric tone. 

These data would suggest that disorders of the digestive tract, 
especially altered motor activity, are not a frequent manifestation 
of parathyroid malfunction and that they have no definite relation 
to hyper- or hypofunction of these organs. On the other hand, it is 
possible that the interest of observers has been focused so largely 
on the major phenomena of parathyroid diseases, such as striped- 
muscle changes (tetany, hypotonicity), and abnormalities in calcium 
metabolism and related skeletal disorders, that the less striking 
gastrointestinal changes have been overlooked or misinterpreted. 
It may be possible, too, that some cases of postoperative parathy- 
-roid insufficiency have been reported before striking gastrointestinal 
changes have had time to develop. 

Of gréat interest in this regard is one of the cases cited by Boothby, 
Haines and Pemberton,® a woman who developed symptoms of 
chronic parathyroid insufficiency after a thyroidectomy in 1917. 
In 1923, gastrointestinal distress with chronic stasis led to resection 
of 7.5 em. of ileum, the appendix, cecum, ascending colon, hepatic 
flexure and two-thirds of the transverse colon. Yet the authors do not 
suggest any relation between the parathyroid insufficiency and the 
intestinal disorder. 

Of interest, too, is the case of a patient recently observed i in the 
University Hospital and reported by Hitzrot and Comroe:!* A 
woman with hyperparathyroidism complained of constipation and 
required daily laxatives during 10 weeks of observation. Three 
days after parathyroidectomy symptoms of hypoparathyroidism 
appeared and the laxatives were discontinued. Her bowels moved 


102 SHELDON, KERN, HAKANSSON: 


normally during the next 15 weeks in the hospital during which time 
she received parathormone. After 6 weeks at home during which 
she received a lower dose of parathormone and calcium she returned 
to the hospital with latent tetany and with constipation that required 
the daily use of laxatives. In yet another patient with idiopathic 
parathyroid insufficiency recently observed in the University Hos- 
pital there were noted constipation, abdominal discomfort, and on 
Roentgen ray study, dilatation of the lower half of the duodenum, 
jejunum and most +f the ileum with a curious pooling of the opaque 
contents, marked haustral indentations in the sigmoid and some 
narrowing of the rectum. The administration of calcium in large 
doses, or of parathormone, not only relieved the tetany but also 
the constipation and the abdominal discomfort. 

It is perhaps significant that both the clinical and the experi- 
mental data, meager though they be, are in agreement with the 
anticipated effect of excess or insufficiency of parathyroid hormone 
on intestinal motility: constipation due to intestinal atony in hyper- 
parathyroidism, and constipation due to intestinal spasticity in 
hypoparathyroid states. 

The relation of the parathyroids to megacolon. Of the various 
etiologic factors which have been proposed to explain megacolon, 
perhaps the most acceptable is that of a neuromuscular dysfunction, 
in which spasms in sphincter regions (rectal, pelvirectal) are attended 
or followed by dilation proximal to the spastic areas. This is the 
rationale for the successful treatment of megacolon suggested by 
Royle and Hunter'® who by ramisectomy reduced sympathetic 
stimuli to the bowel, and by Judd and Adson®® who performed lumbar 
sympathetic ganglionectomy and ramisectomy. An important 
point is that the muscle of the dilated bowel is not atrophied but 
decidedly hypertrophied. This makes it possible for the bowel to 
contract with remarkable promptness (minutes!) when these sym- 
pathetic stimuli are abolished by spinal anesthesia, as shown by. 
Judd and and Scott and That parathormone 
can effect a contraction of the dilated colon is shown by the Roentgen 
ray findings in our Case 2, but how this effect is produced we are 
unable to say. The slowness with which this effect is brought 
about at least suggests that the action is not a direct one upon the 
intestinal musculature but perhaps through some intermediate 
mechanism, possibly on calcium metabolism. That hypoparathy- 
roidism plays an etiologic réle in the causation of megacolon is as 
yet an unwarranted assumption. The meager evidence at hand 
is only suggestive. Our Case 3 and the case of Boothby, Haines 
and Pemberton above referred to are the only ones in which to our 
knowledge a low serum calcium has been found. In our other 2 
cases the serum calcium was normal, but the fact that it rose only 
slightly under parathormone administration may be significant. 
In none of a considerable number of case reports of megacolon did 
we find any mention of the serum calcium level. 
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It is suggested that in the future patients with megacolon be 
studied from the standpoint of a possible low-grade chronic para- 
thyroid deficiency. There is also an obvious need for further 
experimental investigation of the action of parathormone on the 
motor function of the digestive tract. Such studies are at present 
being carried out in dogs. 

The treatment of megacolon. Resection of the dilated bowel as 
formerly practised was a mutilating operation with a high operative 
mortality. The introduction of lumbar sympathetic ganglionec- 
tomy and ramisectomy was a great step forward in that these pro- 
cedures can be performed at comparatively little risk. They are 
however open to the criticism that they do not remove an underlying 
cause. Whether the parathormone treatment of megacolon: will 
prove acceptable still remains to be seen. Its efficacy in the cases 
presented at least warrants its further trial. In our Cases 2 and 3 
it made it possible to avoid a dangerous emergency operation for a 
supposed intestinal obstruction. The possible dangers to patients 
which prolonged parathormone administration may involve require 
thorough study. 

Summary. 1. It has been observed in 3 cases that constipation 
due to idiopathic dilatation of the colon is relieved by parathormone. 

2. In one instance the treatment has proved effective for one 
year. 

3. In one patient it was shown by Roentgen ray that a hugely 
dilated colon was reduced in 8 days to practically normal size. 

4. The possible relation of abnormal parathyroid function to 
disorders of intestinal motility and to megacolon is discussed. 

5. Further studies are indicated to determine (a) the possible 
dangers to patients from prolonged parathormone administration, 
and (b) the mode of action of parathormone on intestinal motor 
functioning as disclosed by clinical studies and by animal experi- 
mentation. 
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In 1929, Dr. Simon Flexner brought before this Association the 
subject of Post-vaccinal Encephalitis and discussed it from various 
angles. Up to that time only a very few cases had been recognized 
in the United States and none in Canada, but epidemics of the dis- 
ease had occurred in other countries. The largest epidemics of the 
disease had been in England and Holland. Other countries which 
had small epidemics were Austria, Germany and Norway, and 


* Read at annual meeting of the Association of American Physicians, Atlantic 
City, May 2, 1931. 
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scattered cases had been seen in France, Sweden, Russia, Switzer- 
land, Poland and Jugo-Slavia. 

In the report of the Ministry of Health of Great Britain upon 
this subject in 1930 it was stated that no cases had been reported 
in Australia, Africa or Asia. A few cases had been noted in the 
United States, but none so far in Mexico, Central America or 
Canada. 

On hearing Dr. Flexner’s paper a case that was under the care 
of one of us came to mind. We have no notes of the case but a very 
pungent memory of it remains. 


Case Reports. Case 1.—A child, aged 6 years, who, after vaccination 
developed a very sore arm within a week, complained ofgheadache and 
vomiting and became very drowsy and feverish. SheJshowed,welljmarked 
retraction of the neck and a tentative diagnosis of tuberculous meningitis 
was made. After a week she recovered from her acute illness but was a long 
time getting well. We are convinced that she suffered from post-vaccinal 
encephalitis. 


Dr. Flexner’s address also reminded us of the following case, 
which is apparently the first to be reported from Canada: 


Case 2.—A boy, aged 11 years, who had been well and strong up to the 
onset of this illness was brought into The Montreal General Hospital 
unconscious on August 11, 1928. 

He had mumps, measles and chickenpox in infancy; otacein his his- 
tory was negative. 

The parents stated that he had been suddenly seized with a severe 
headache on a Sunday night and that this had continued throughout 
Monday and Tuesday and was accompanied by vomiting. 

M See morning he became unconscious and was brought to the 
ospi 

When seen he could be partially aroused but would not answer questions. 
He lay on his left side with his head bent forward and both hips and knees 
flexed. He was restless and every 5 minutes or so would throw himself 
about in bed. 

The pupils reacted sluggishly to light, the left was somewhat dilated 
and there was ptosis of the left eyelid. 

The eyes were kept partially open and responded but little to stimuli. 
There was no disease found in the ears or in the mastoid regions and there 
was no sign of head injury. The ocular fundi were normal. 

There was some spasticity of both arms and legs, the neck was somewhat 
rigid and Kernig’s sign was slightly present. 

The abdominal reflexes were absent, the knee jerks were present and a 
well defined bilateral Babinski phenomenon was elicited. On the following 
day the knee jerks could not be obtained. 

There was incontinence of both urine and feces. 

On admission there was herpes on both lips. The pulse rate was 90, the 
respirations 16 and the temperature which was 100.2° F. on admission, 
rose steadily to 107° before death 2 days later. 

The right arm and leg developed a marked degree of spasm and a lateral - 
nystagmus appeared. Later the spasm passed into flaccidity and complete 
unconsciousness developed. 

Respirations became more rapid and dullness and réles appeared at the 
bases of both lungs. 
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For some time before death the head and eyes were turned toward the 
right and both pupils became much contracted. 

Lumbar puncture on two occasions gave a clear fluid not under tension, 
containing no cells and only a faint reaction for globulin and a negative 
reaction for sugar. Culture of the fluid was negative. 

Blood examination showed hemoglobin 75 per cent, red cells 4,800,000; 
leukocytes on three counts, 8000, 7700 and 7800 per c.mm. 

Vaccination history: The family had recently removed from another 
Province and as the child had not been vaccinated he could not enter 
school. Twelve days before the onset of the illness, vaccination by the 
scratch method was done in one area on the left arm. 

On admission the scab which was hard and dark brown, was about 2 cm., 
in diameter, with quite marked redness and induration about it. The left 
axillary glands were enlarged and tender. 

The progress notes upon the case are of interest. On the day of admission 
the following note was made: “The case has all the appearances of a 
meningeal reaction but the character is hemiplegic and the predominance 
of weakness over rigidity is noticeable. This, with the practically negative 
na fluid suggests some unusual cerebral infection and vaccinia is sug- 
ges 

The diagnosis made shortly before death was as follows: ‘Some type 
of spreading encephalitis—poliomyelitis superior is suggested, with the pre- 
dominant lesion in the left cortex. Terminal bronchopneumonia. The 
terminal myosis and fixed pupils suggest a basal lesion.” 

Necropsy. A. very limited postmortem was performed 23 hours after 
death. Permission could not be obtained to examine the brain. The spinal 
cord could be examined only from the third cervical to the lumbar region. 

Many microscopic sections were examined from various areas in the 
cord. The following is the histologic report upon them: 

“Some of the sections show a quite normal condition; the neuroglia is 
intact; the vessels are normal; the nerve cells, dendrites, axones and nerve 
fibrils are well preserved. There are areas in the cord, however, which show 
lesions of varying intensity in the cord substance. There are numerous 
areas, more marked in one-half of the cord than in the other, where demyel- 
inization is very prominent. These areas appear as discrete and confluent 
patches. In the discrete areas one notes that this lesion occurs as a ring- 
like area about a bloodvessel. The demyelinization is more marked through- 
out the anterior portion of the cord than in the posterior portion. In some 
of the sections a similar lesion is seen along each side of the anterior com- 
missure as a zone of varying length and breadth. As a whole, there is not 
much cellular infiltration of the demyelinized areas. In certain places, 
however, these areas do show quite a marked infiltration with cells.” 

The other organs of the body showed no gross lesion except in the lungs, 
where there was congestion and areas of acute bronchopneumonia. 

Microscopically, there was a general vascular congestion of the kidneys, 
— marked in the medulla. The convoluted tubules showed cloudy 
swelling. 

Sections of the excised vaccination area showed superficial ulceration 
and a scab consisting of necrotic material. 

Extending through the skin and into the subcutaneous tissue there was a 
diffuse inflammatory exudate and necrotic foci. The cellular exudate was 
composed of lymphocytes, plasma cells, endothelial cells and enormous 
numbers of eosinophils. 


Discussion. A considerable body of information has grown up 
concerning post-vaccinal encephalitis but there are still many gaps 
in our knowledge. 
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The morbid anatomy and histology are fairly well clarified and 
Perdrau, Turnbull and McIntosh and others have set out the 
features distinguishing this disease from poliomyelitis on the one 
hand and encephalitis lethargica on the other. 

There are certain aspects of the microscopic lesion of poliomyel- 
itis, post-vaccinal encephalitis and encephalitis lethargica that are 
similar, yet there are certain lesions which seem to differentiate 
these three diseases. The accompanying illustrations demonstrate 
especially these differentiating features. 

Fig. 1 is from a clinical case of encephalitis lethargica. It shows 
a bloodvessel dilated with blood. About it is a very distinct encir- 
cling zone infiltrated with cells, most of which are of the lympho- 
cytic series. The slide shows this alone. None of the areas of 
softening that have been described in encephalitis lethargica are 
present. Perivascular lymphocytic collars are not diagnostic of 
encephalitis because they appear in other acute diseases of the 
central nervous system, one of which is post-vagcinal encephalitis. 


Fic. 1.—From a clinical case of encephalitis lethargica showing perivascular collar.of 
cells. (From Boyd’s Pathology of Internal Medicine.) 


Fig. 2 is from a clinical case of anterior poliomyelitis. The 
microphotograph is taken so as to include a portion of the anterior 
horn and the adjacent white matter. One intact motor nerve cell 
and the sites of two others are seen. The latter areas contain numer- 
ous phagocytic cells which have almost completely removed the 
two nerve cells that have been destroyed by the virus of poliomyel- 
itis. There is no demyelinization. We do not think that this lesion 
has been described in association with post-vaccinal encephalitis, 
and we have never seen it except in clinical cases of poliomyelitis. 

Fig. 3 is from our case of post-vaccinal encephalitis. This shows 
the microscopic lesion which is said to be characteristic of the dis- 
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ease—areas of demyelinization. In this particular case these areas 
are more numerous in one-half of the cord, are discrete and confluent 
and in the center of some of them a dilated and engorged blood- 
vessel. is distinctly seen. 

Fig. 4, also from our case and near the same site as Fig. 3, shows 
very marked demyelinization and like the former slide there are 
dilated vessels with areas of demyelinization about them. 

Fig 5, also from our case of post-vaccinal encephalitis, is a high 
power photograph of a small area of demyelinization in the gray 
matter. It shows infiltration of an area of demyelinization with cells. 

Figs. 2, 3 and 4 demonstrate the microscopic lesions which are 
claimed by Turnbull and others to be characteristic of post-vaccinal 
encephalitis. 

Microscopically the general character of the lesion of post- 
vaccinal encephalitis is that of a meningo-encephalitis. The men- 
inges are infiltrated with small lymphocytes, plasma cells and large 
cells of endothelial origin. While the meningitis is slight it can be 
traced down-over the cord. 

Infiltration of the perivascular space—the so-called lymphocytic 
collar or sleeve of the type seen in epidemic encephalitis—is the com- 
monest lesion present, but this feature is shared with both epidemic 
encephalitis and poliomyelitis. The striking feature of the post- 
vaccinal disease is the presence of areas of demyelinization extending 
for some distance around the vessels and unassociated with vascular 
thrombosis. 

Demyelinization is an essential feature of this extra adventitial 
softening and the lesions have the punched out appearance of those 
in disseminated sclerosis. 

Thus demyelinization appears to be the primary lesion and cellular 
infiltration is secondary. 

The good state of preservation of the ganglion cells is noticeable 
in the post-vaccinal affection as compared with poliomyelitis, in 
which they bear the brunt of the attack. 

Other diseases which have shown areas of demyelinization are 
the encephalomyelitis of measles, smallpox, antirabies inoculation, 
Schilder’s disease and to some extent disseminated sclerosis. © 

The clinical features are fairly illustrated by the case above 
described. The onset is sudden and stormy with headache, vomit- 
ing, fever and convulsions. Paralysis and coma are common. 
Meningeal signs and cranial nerve palsies may also appear. 

The cerebrospinal fluid may show neither globulin nor increase of 
cells. 

It is quite possible that some cases diagnosed as tetanus following 
vaccination may have been cases of encephalomeningitis. One of 
us has seen what is probably such a case. No postmortem was 
obtained, but a bacteriologic examination of the material from the 
vaccination was negative for B. tetani. 


Fig. 2.—Anterior poliomyelitis. Portion of anterior horn with adjacent white 
matter to show one nerve cell intact; the sites of two others are represented by great 
numbers of phagocytic cells. Note the absence of demyelinization. 


Fic. 3.—Post-vaccinal encephalitis. To illustrate areas of demyelinization, in 
centers of some of which a widely dilated bloodvessel is seen. 
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Fic. 4.—Post-vaccinal encephalitis. Transverse section of cord showing demyelini- 
zation most marked throughout one-half of the cord. 


Fic. 5.—Post-vaccinal encephalitis. Cellular infiltration in an area of demyeliniza- 
tion. High power. 
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The mortality in the Dutch cases was 35 per cent and in the 
English cases 50 per cent, but in the cases which recovered, the 
recovery was complete. Two weeks, as a rule, sees either death or 
improvement. 

H. H. Donnelly, of Washington, reports 5 cases occurring during 
October, 1930, following primary vaccination in children 6 and 7 
years of age all of which recovered completely. 

All had presented clinical evidences of more or less severe encephal- 
omyelitis. 

The onset in 3 cases was at the peak of the vaccination and in the 
other 2 it appeared during the fourth week after inoculation. 

The age incidence in the Holland group was overwhelmingly 
between 3 and 7 years, but the 93 English cases had 14 above 15 
years of age and the balance fairly well spread out from 1 year to 15. 

It had been thought that infants were practically immune but 
recently McNair Scott has collected 22 cases under 6 months old. 
Among these the mortality was 54 per cent. 

The incubation period between vaccination and the development 
of symptoms is, in the great majority of cases, from 10 to 14 days. 
Eighty-seven out of 123 of the Dutch cases and 71 out of 87 English 
cases fall into this group. 

MeNair Scott points out that cases of post-vaccinal encephalo- 
myelitis are more common in countries where vaccination is declin- 
ing than in those in which the proportion of vaccinated persons is 
high. 

It would seem now that a very constant pathologic anatomical 
picture has been shown to occur in the encephalitis following vaccina- 
tion and in the great majority of instances the disease falls within 
the common period of incubation for other infections. That it 
occurs rarely is fortunate. It seems reasonable, from the evidence, 
to presume that vaccinia itself is the cause, even as mumps and 
measles and typhoid fever may, in rare instances, be the cause of 
analogous forms of encephalitis. 

Even though this assumption still lacks proof, yet in severe 
types of vaccinia and especially in the nervous disturbances follow- 
ing vaccination, there is ample justification for the employment of 
the serum of recently vaccinated persons as suggested in England 
by Sir Thomas Horder and in Holland by Hekman and Paschen. 

An available source in this country would be the recent entrants 
into the training schools for nurses, many of whom are vaccinated 
upon admission. 

It would be cautious for hospitals to prepare small quantities 
of such serum against the emergency of post-vaccinal encephalitis 
as is already done against poliomyelitis. 

Some of the statistics prepared by the Office Internationale 
d’Hygiene Publique regarding post-vaccinal encephalitis teach a 
useful lesson. 
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During 1929 in Holland 1 case of encephalitis occurred in each 
15,000 vaccinations. 

Approximately the same proportion occurred in England during 
1928 and 1929. 

In Holland among the primary vaccinations the proportion was 
1 case in 1500 and in re-vaccinated cases it was 1 in 38,000. 

There were no cases in 16,000. vaccinations done under 1 year of 
age. Between the ages of 1 and 2 years 1 case occurred for each 
3487 vaccinations, and between 6 and 11 years, 1 case for each 815 
vaccinations. 

These figures suggest that post-vaccinal encephalitis is essentially 
a disease following primary vaccination of patients between 6 and 
11 years of age. 

In Great Britain in 1929 a vaccination order came into force 
replacing the former four insertions of vaccine by one insertion 
with a minimum of trauma, and among the 90 British cases reported 
only 2 had occurred following this procedure. 

Another suggestion was that the lymph be diluted with this 
method. It was found that a sufficient local reaction occurred with 
a less severe systemic one. 

Summary. A case of post-vaccinal encephalomyelitis is recorded, 
with a report of the postmortem examination of the spinal cord. 
This shows the histologic features— particularly the area of demyel- 
inization—described by Perdrau and by Turnbull and McIntosh. 

These features are described and illustrated. 

This complication of vaccination has been disturbingly frequent 
in England and Holland, and some cases are reported from this 
Continent. 

Although a similar histologic picture has been described in other 
infections it has occurred most commonly following vaccination 
and there is reasonable ground for assuming that vaccination may 
be a direct cause of the disease. 

The usefulness of immune serum as suggested by Dutch and 
English writers is brought to notice. 
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THE NATURE OF THE HUMAN FACTOR IN INFANTILE 
PARALYSIS. * 


By GrorcE Draper, M.D., 
NEW YORK. 


(From the College of Physicians and Surgeons, Columbia University, and the 
Presbyterian Hospital.) 


Ir we think of a disease as though it were an entity in itself we 
shall reach only a partial understanding of its nature. But when 
we can accept a group of pathologic signs and symptoms within a 
living organism as the expression of a conflict between its own 
inherent qualities and those of an equally well identified outside 
agency, we may view the problem to better advantage. The science 
of bacteriology has gone far toward establishing the identity and 
individual characteristics of special microscopic living organisms; 
and the relationship of some of these to human disease has likewise 
been established. Indeed, as a result, in certain infectious maladies, 
the attack and death rates have been almost erased. This conse- 
quence, however, has usually come slowly, after painstaking study 
of the menacing germ. Thus we see the beginning of the control 
of epidemic cerebrospinal meningitis in Weichselbaum’s' description 
of the Meningococcus intracellularis. 

In 1887 he wrote “. . . in cover glass preparations were found 
many cocci, usually grouped in pairs placed side by side, and flat- 
tened so that each coccus seemed to be a hemisphere. They lay 
either free between the pus cells or within them. Indeed, they 
appeared thus in considerable numbers and so reminded one of 
gonococci.” 

Then follows a classical statement of the germ’s morphology, its 


* This work was done under a grant from Mrs. E. Marshall Field. 
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behavior on various culture media, and its staining reactions. The 
subsequent history of the growth of knowledge of this diplococcus 
and its various types is an epic in medicine. For from this simple 
straightforward description of a specific bacterial morphology, phys- 
iology and social group relationships, has come our present under- 
standing of the organism’s total individuality and of the disease 
for which it is in part responsible. Yet notwithstanding all this, 
we still have not answered the questions why it is possible that so 
many persons can harbor the virulent meningococcus in the naso- 
pharynx and remain well; and why others at times suffer a septi- 
cemia, yet do not develop meningitis. These questions, perhaps, 
are very like those which we have been asking ourselves about 
infantile paralysis. Why are so many children taken sick, and so 
few paralyzed? If the virus is ubiquitous, why is there such a 
selection of cases? Possibly we have not given sufficient attention 
to the study of that other essential etiologicfactor . . . namely, 
the human being. If this creature be as necessary to the disease 
meningitis or poliomyelitis as the diplococcus or the virus, it must 
be equally specific. It is, therefore, entitled to as much detailed 
consideration. Furthermore, it is possible to apply to the study of 
the man very much the same methods of investigation as those 
employed for the germ. For one can likewise measure and describe 
his morphology, physiology and psychology, and also his various 
adjustments to life and environment. 

The purpose of this communication is to present a careful descrip- 
tion of the human agent of infantile paralysis . . . the child 
itself; and then to point out certain relationships which this highly 
specialized constitutional type bears to the phenomena of growth 
and development. 

During the epidemic of infantile paralysis in 1916, it seemed to 
me that the patients displayed certain definite morphologic char- 
acteristics which appeared with insistent regularity. The description 
then made of these follows: 

“The type of child which seems most susceptible to the disease 
is the large, well-grown, plump individual who has certain definite 
characteristics of face and jaws; is broad browed, and broad and 
round of face. The teeth are particularly interesting. It was noted 
that in 50 to 60 per cent of all the cases in the hospital at Locust 
Valley, the central incisor teeth of the upper jaw were separated 
by a cleft of varying width. The wide-spaced dentition has been 
a striking feature and frequently involves all the single teeth of 
both jaws, so that each tooth stands entirely free. 

“For many years the close association of this disease with the 
process of difficult dentition was thought to have some etiologic 
significance. While no positive proof can be advanced that there 
is a relationship here, yet it is worthy of note that so many children 
with poliomyelitis present abnormal dentition. 
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“Among the adolescents and young adults who acquired polio- 
myelitis and in whom the disease seemed always to be most severe 
and, indeed, usually fatal, the type differed from that just described. 
Instead of the very large, well-nourished individuals with widely 
spaced teeth, there appeared a more delicately made type. Of the 
6 or 8 fatal cases in young adults, seen by the writer, the similarity 
of appearance of the individuals was so striking that all might have 
been of one family. All were brunettes, with very delicate dark 
skins and high coloring of cheeks and lips. Often small, deeply 
pigmented moles were present on face or neck. There was in every 
case a definite though finely chiseled maxillary prognathism, and 
instead of dental separations a tendency to crowding of the teeth. 
This type was so definitely and so frequently associated with the 
severe form of the disease that we have come to attach grave prog- 
nostic significance to it. In this connection it is interesting to note 
that a surprising number of the fathers of children ill with polio- 
myelitis presented striking anthropologic markings. Thus one was 
a definite acromegalic, while two others were clearly Froelich types, 
dark-haired, fat faces and bodies, narrow shoulders, broad hips and 
knock-knees. In three others maxillary prognathism was marked, 
and although the body stature was small the hands were very large 
and broad, and there was great physical strength. A seventh father 
had widely separated upper incisor teeth and was a tall, big-boned 
individual. Four of the mothers in this group had moderate or 
marked exophthalmos and were high strung, intensely nervous 
women. In another instance the mother of two desperately ill cases 
had an unusual degree of maxillary prognathism. 

“Whether or not these facts have a bearing on the question of 
susceptibility is still problematical. The cited examples, however, 
are merely a few of the very many similar observations made 
throughout the summer by the diagnosticians of the New York State 
Department of Health on Long Island. It is interesting, too, to 
record the numerous instances of 2, 3, 4 and 5 cases in families with 
such parental types, suggesting possibly a true family susceptibility.” 

Although these observations were not followed further in con- 
nection with acute anterior poliomyelitis they gave the impulse to 
investigate, at the Presbyterian Hospital, the general topic of human 
constitution in relation to disease. The point of view in regard to 
this matter and the technical methods which have been developed 
during the intervening years have been applied to cases arising in 
the epidemic which has just drawn to a close. 

Some of the morphologic characters of this group of people which 
differ from the general population, can be demonstrated by anthro- 
pometry and expressed in numerical values. Other features cannot 
be subjected to mensuration. But observational and descriptive 
methods suffice to display the striking qualities. ‘Table 1 shows the 
anthropometric data.’ It will be seen that the interpupillary space 
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is unusually wide. This feature is not only emphasized in relation 
with the upper face (nasion-prosthion) but likewise with the facial 
diameter, although the latter is also unusually wide. These charac- 
teristics, in addition to the somewhat greater distance between the 
inner canthi, give to the face of these children the broad, wide-eyed 
expression which was previously noted. In almost all cases there 
is a definite overbite and frequently a noticeable or pronounced 
maxillary prognathism. The gonial angle formed by the ascending 


TABLE 1. 


Anthropometric Data 
Subjects of Infantile Paralysis 


Average | Paralysis Cases 57 Males 52 Females 
Controls Miscellaneous cases 65Males 57 Females 


9 Years 


Infantile Paralysis Controls 
Int. pup. space 89 
nasion prosthion 9 97 9g 90 


Int. pup. space 3 48 44 
Fac. D ¢ 48 9 43 


Int. pup. space 57mm. 54mm. 
58 mm 9 53 mm. 


Int. inner canthus Jo 30mm 3 29mm 
31 mm 9 29 mm 


Hand 3 46 $ 43 

44 94! 
Biil. é 78 374 
Biac. Q 77 975 


Gonial angle $125.3" 125.3° 119.2°, 
Q 124.9° Q 119.6° 


Subcostal angle 38 
9 38.5° 9 576° 


and horizontal rami is more obtuse in the subject of infantile paral- 
ysis than in the members of the control series of miscellaneous dis- 
eases. This character is similar to that found in adults of the so- 
called asthenic variety, as for example, members of the peptic ulcer 
group who display a rapidly exhaustible energy capacity (adrenal). 
The narrow subcostal angle is likewise characteristic of these. In 
this series the inner border of the scapula was not more frequently 
concave than in the controls. It is interesting to note that, in 
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paradoxical association with these evidences of the gracile form, the 
subjects of acute anterior poliomyelitis tend to gain weight and are 
often definitely pudgy, fat types. The hand index (breadth-length 
ratio) shows a short, broad form. (Figs. 1 and 2.) This is ordin- 
arily correlated with acromegaloid trends in the facial structure. 
So far as the rest of the body is concerned, the one outstanding 
measurable character is the biiliac-biacromal diameter ratio. The 
pelvis of these individuals is definitely wide as compared with the 
shoulders. This character is generally accepted as a definite mark 
of the neuter or feministic type. In both sexes it marks that defi- 
cient gonad activity which results in retarded development, and 
checks metamorphosis toward the finished form of the mature 
individual of either sex. While this character is usually associated 
with curving body contours and feminine fat deposits, there are 
certain individuals afflicted with infantile paralysis who differ. These 
on the contrary are long, lanky, and often possess exceedingly large 
long-boned hands. Certain of the young male adults are of this 
type. As might be expected in the individuals with feminine con- 
tours and increased fat, the external genitalia are small; the penis 
less than average size with pointed glans (Fig. 3). The scrotal 
sac is short. Several cases of unilateral cryptorchidism appeared, 
and numerous instances of short spermatic cord which resulted in 
a partial cryptorchidism on contraction of the cremaster muscles. 
Before puberty the rotund contours of the male children resemble 
those of the females. But there are no especially striking physical 
proportion aspects of the adolescent girls or adult women. Com- 
paratively few of these, however, are stricken. 

It is possible to tabulate only some of the characters gained by 
observation and recorded descriptively. Table 2 shows that the 
subjects of infantile paralysis possess nail lunule much less often 
than do persons of the control series. Furthermore, their broad, 
short nails are often deeply imbedded in the surrounding tissues in 
a manner reminiscent of the nails of acromegaly. 

One of the most striking features of the infantile paralysis people is 
the Mongoloid trend in the palpebral fissure and the not infrequent 
presence of an epicanthal fold. The latter character, so rarely found 
in the Caucasian race, appears more often than among the controls 
(Table 2). But far more common, indeed almost universally so, is 
the peculiar smooth downward curving slant of the inner half of 
the arc of the upper eyelid (Figs. 4 to 9). This feature is present 
whether or not the inner canthus is at a definitely lower level than 
the outer. The latter arrangement produces the well-defined slant, 
downward and inward, of the whole eye slit. This feature may 
often be: present in the poliomyelitis people but not by any means 
in all cases. It is quite distinct from the peculiar flat down-curving 
arc of the upper lid but may be combined with this. Weninger and 
Péch? have discussed these palpebral fissure designs in respect of 
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race and show an. excellent plate illustrating the various forms. 
Studies of blood groups recently made by Jungeblut and Smith 
(unpublished) seem to show that in poliomyelitic children over 
5 years of age, 80 per cent fall into Group 01. While there are no 
reports upon blood groups in Mongoloid idiots, it is interesting to 
note that Heinbecker and Pauli* found that among pure bred 
Eskimos 80 to 65 per cent belonged to Group 01. Those Eskimos 
who showed Groups II, III and IV were half-breeds. 


TABLE 2. 


Anthropo scopic Data 


Subjects of Infantile Paralysis 
Observations _Infantile Paralysis Control Group Infantile Paralysis Control Group 
Male 


Female 
Abs. Pres. Mark. | Abs. Pres. Mark. Abs. Pres. Mark.] Abs. Pres. Mark 


Lunulae 1630 40% 20% 27% 45% Abye 


Pigmented spots] 59.1% 387% 5040 93% 312% 47% 


Epicanthal fold. | 842 Oe 89% 1% Oop 


Of equal importance with the upper lid arrangement is pigmenta- 
tion of the skin. This is usually present in small, deeply pigmented 
spots which vary from the size of a pinpoint to 3 or 4 mm. in diam- 
eter. As a rule these spots are not raised, although sometimes 
there are definite moles. They occur most often about the neck, 
face and upper part of the thorax; but they are also found on the 
abdomen, back and inner aspects of the thigh. It is worthy of 
note that in the blond patients these deeply pigmented spots are 
regularly present in very striking intensity and often in profusion. 
Furthermore, in addition to the spots, there frequently appear 
splashes of pale brown, sometimes a definite vitiligo, and oftén 
masses of freckles (Figs. 10 and 11). 

Another important somatic character of the infantile paralysis 
children is to be seen in their dentition. Spacing of teeth is com- 
monly found, as well as frequent failures of eruption and all varieties 
of twisting and irregularity (Fig. 12). Large teeth are seen, perhaps, 
more often than average size or small ones. The palate vault is 
usually ample and high and the arch may be either U- or V-shaped. 

The skin is smooth and soft and often gives the impression of 
being stuffed out by the increased subcutaneous deposits. Hypo- 
trichosis of the body is the rule, but in many young children one 
often sees a surprising degree of fine hypertrichosis of the arms 
and back. In some of the women there is a marked increase of hair 
which is distributed in masculine fashion. The nasal eyebrow and 
general hypertrichosis is sometimes seen in adult males. 

In addition to these observations upon certain details of morphol- 
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Fic. 1.—Boy, aged 11 years. Hands showing square fingertips and nails 
without lunule. 


Fia. 2 Fia. 3 


Fig. 2.—Boy, aged 11 years, showing typical Froelich type hands. 
Fic. 3.—Boy, aged 11 years, showing genital retardation and feministic contours. 
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Fig. 4.—Girl, aged 13 years, Scotch-English descent, Mongoloid eye. 


Fiae. 5.—Eyes of L. family, brothers, showing varying degrees of Mongoloid slant. 
Cases 2, 3 and 4 had the disease. Case 4 paralyzed. 
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Fic. 6 Fia. 7 


Fig. 6.—Girl, aged 16 years, showing Mongoloid slant, without epicanthal fold. 
Fic. 7.—Girl, aged 7 years, showing very wide interpupillary space and Mon- 
goloid slant without epicanthal fold. 


Fia. 8 Fia. 9 
Fie. 8.—Girl, aged 6 years, Mongoloid eye and epicanthal fold. Teeth, show no 
irregularity. 
Fic. 9.—Boy, aged 7 years, showing Mongoloid eye and epicanthal fold, also 
spaced teeth. Note also great breadth of face. 


Fig. 10 Fia. 11 
Fig. 10.—Girl, aged 16 years, blond hair and blue eyes, showing many dark 
pigment spots and sunburn. 
Fig. 11.—Boy, aged 11 years, Irish. Vitiligo in addition to dark pigment spots. 


Fic. 12.—Teeth of L. family twins. Case 2 paralyzed. 
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ogy, attention must also be directed toward the general picture 
which suggests the condition known as lymphatism or status lym- 
phaticus. The delicate skin, long upcurving eyelashes and cherub 
face in children; the feminine body contours, fine quality hair, and 
scanty distribution in adults; and the pointed or acorn-shaped 
glans penis in the men are unmistakable evidence of this type. 
In this connection it is interesting to recall how frequently the 
association of status lymphaticus and Addison’s disease "se ber’ 
cortex deficiency and pigmentation) has been pointed out. 

Thus it appears that the constitutional structure of the infantile 
paralysis people points toward deficiencies of three glands, namely: 
pituitary, gonad and adrenal cortex. What the significance of the 
lymphatism and the Mongoloid trend may be is still unexplained. 
It is worthy of note, however, that during the recent epidemic there 
were 3 cases of infantile paralysis in Mongolian idiots at the Willard 
Parker Hospital. Those* who have studied the latter malformation 
agree that thyroid deficiency in the mother is an outstanding factor 
in the genetic background. This is suggestive, in view of the fairly 
frequent finding of struma, wide eye slits and general nervousness 
found in many mothers of cases of acute anterior poliomyelitis. 
So far as the endocrine situation in the individual subject of Mongol- 
ism is concerned, attention may be called to Timme’s’ observations 
of the anterior portion of the sella turcica in Mongoloid idiots. 
These are mentioned here because of the recent experiments of 
Jungeblut and Engle* wherein, under heavy dosage of anterior lobe 
extract, the undescended testes in monkeys came down rapidly 
and the animals so treated were likewise protected from lethal 
doses of poliomyelitis virus. In this connection also the reader is 
reminded of the clinical observations mentioned earlier in this com- 
munication, namely, the occurrence of one-sided cryptorchidism or 
incompletely descended testes in patients suffering from infantile 
paralysis. 

When all the foregoing observations are considered together, one 
is reminded of Wade Brown’s® observations upon the variation of 
visceral organ weights in relation to the changing seasons. He 
showed that the weight of the thyroid of normal rabbits rose from 
its low point in September to December to a higher level in March. 
Then it decreased to a low point at the end of May. From there 
it rose sharply again to a high degree through June, July and 
August and fell swiftly to the low September point. At the time 
of the summer thyroid increase the testicular weight falls consider- 
ably; the adrenals also decrease, though not so extremely; and the 
pituitary and pineal increase. . 

Doubtless these changes represent modifications of normal gland- 
ular activity designed to maintain the animal in healthy adjustment 
with environment during seasonal shifts in climatic and meteorologic 
conditions. But it is significant that these particular glands are 
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those which are concerned with the very aspects of growth and 
development which appear to be unusual in the subjects of infantile 
paralysis. If the glands themselves are congenitally deficient, or 
their interaction exceptional, it is reasonable to assume that they 
may be unable to respond adequately to these seasonal demands. 

Conclusion. ‘T'he highly specialized type of child described above 
is a causal factor in the occurrence of infantile paralysis, of equal 
importance with the virus; but so far as the development of paral- 
ysis is concerned, the constitution of the child is of greater signifi- 
cance than the virus. 


Notre.— My thanks are due to the Department of Hospitals of New York City, 
the professional staff of the Willard Parker Hospital, the Hospital for Ruptured 
and Crippled, the New York Orthopedic Hospital, and the Hospital for Joint Dis- 
eases, for their courteous coéperation and assistance in this investigation. 
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PuLMONARY TUBERCULOSIS. By Maurice FisHperg, Chief of the Tuber- 
culosis Service, Montefiore Hospital, and of its Country Sanatorium for 
Incipient Tuberculosis. Pp. 1191; 232 illustrations and 8 plates (Two 
Volumes). Fourth edition, thoroughly revised. Philadelphia: Lea & 
Febiger, 1932. Price, $15.00. 


THE author has endeavored to depict the advances of the past ten years 
in knowledge of the pathogenesis, diagnosis, prophylaxis and treatment of 
pulmonary tuberculosis.. Very few pages have been left without critical 
revision. The chapters of Demography, Pathology and Morbid Anatomy, 
Roentgenology and Therapeutic Pneumothorax have been completely 
rewritten, as have the sections dealing with infection, pregnancy, tonsil- 
lectomy, sanatorium treatment, intestinal tuberculosis, diabetes and many 
others. The exceedingly important work on the stages of tuberculosis 
initiated by the investigations of Ranke have been considered in some 
detail. New sections have been introduced dealing with the filterable, 
ultramicroscopic and non-acid-fast types of tubercle bacilli, the etiological 
réle of social and economic conditions, infraclavicular infiltrations, the 
differentiation and prognostic significance of apical as compared with 
subapical lesions, pulmonary cavities, tuberculous bacillemia, chronic and 
healed miliary tuberculosis, epituberculous infiltrations, the erythrocyte 
sedimentation test, the Wassermann test in the tuberculous, B.C.G. in 
prophylaxis, erythema nodosum, heliotherapy in pulmonary, intestinal 
and laryngeal tuberculosis, syphilis, asthma and hay fever in the tuber- 
culous, the Gerson salt-free diet, insulin in tuberculous diabetics, chemo- 
therapy, especially sanocrysin, the eugenic aspects of tuberculosis, etc. 
The medical phases of the operative treatment of pulmonary tuberculosis, 
phrenicectomy, apicolysis, extrapleural thoracoplasty, oleothorax, etc., have 
been considered in new chapters. Over one hundred new illustrations, 
mainly roentgenograms, have been added.—(From the Preface.) 


TypHor Fever. By Wi.uiAm Bupp, M.D., F.R.S. Pp. 184; 5 illustra- 
tions; 1 in color. New York: American Public Health Association for 
Delta Omega, 1931. Price, $5.00. 


From a preliminary notice the reader learns that the Delta Omega 
Society intends to republish a series of public health classics (of which this 
is the first) as a contribution to the cultural background of public health. 
The book is “published on subscription” by the American Public Health 
Association, though no name of publisher appears on the title page. Except 
for the short untitled statement above referred to, a title page dated ‘“‘ New 
York 1931,” the correction of 3 errata, and 2 changes in illustration, the 
book is an untouched reprint of Budd’s original essay, written in 1874. 
It appears in a well prepared, numbered ‘and limited edition, with good 
paper, attractive type and a stout cardboard protecting box. 

The text forms an interesting and highly important link in the chain of 
typhoid history, though it is questionable whether it should be called the 
“epoch making work,” stated in the advertisement. Written before the 
advent of the typhoid bacillus, but years after the disease had been clearly 
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differentiated from typhus, nosologically and pathologically, it promotes 
the correct, but then apparently not generally accepted thesis that typhoid 
is a “contagious or self-propagating disease”’ in which “the specific poison”’ 
is bred in the sick patient and “cast off chiefly in the discharges of the dis- 
eased intestine.” Budd believed, however, that persons could take the 
fever either from contaminated water or infected air. The immunity con- 
ferred by a previous attack is clearly recognized. “By destroying the infec- 
tive power of the intestinal discharges by strong chemicals or otherwise, 
the spread of the fever may be entirely prevented . . . the disease 
may in time be finally extinguished.” An appendix details the steps to be 
taken to disinfect the excreta and bed linen of the patient and the hands of 
those in contact with him. Except for the typhoid carrier, not recognized 
for another generation, the recommendations would be considered adequate 
today. It is to be hoped that this reprint will retrieve for the author the 
credit that his work merits. E. K. 


Mopern Procrotogy. By Marron C. Pruirt, M.D., L.R.C.P., 8. (Ep.), 
F.R.C.S. (Ep.), F.A.C.S., Associate in Surgery, Emory University School 
of Medicine, Atlanta. Pp. 440; 233 illustrations. St. Louis: The C. V. 
Mosby Company, 1931. Price, $8.00. 


Tus book is intended to offer the profession a concise summary of the 
modern methods of examination and treatment of anal and rectal diseases. 
It begins with the usual chapters on anatomy and physiology, fairly well 
illustrated with drawings mostly taken from standard works on anatomy. 
A chapter on anesthesia unnecessarily includes sections on the technique of 
administering chloroform, ether, etc. It merely mentions local anesthesia 
for anal operations, but gives more space to caudal, sacral and subarachnoid 
block. The various rectal diseases are discussed systematically, presenting 
a description of the disease, its incidence, etiology and methods of treatment. 
As a rule the author describes several alternative methods of therapy, often 
without indicating his own preference. 

The injection treatment of hemorrhoids is well presented, giving more 
data concerning the contraindications and complications than is usual. 
The sections on the minor surgical diseases of the anus are very well pre- 
sented. The author describes the conservative and the more radical methods 
of therapy, pointing out the advantages and disadvantages of each method. - 

The author devotes considerable space to the treatment of rectal pro- 
lapse, but usually does not give the reader any indication as to the efficacy 
of the methods which are presented. A comparatively small portion of the 
book is devoted to tumors of the rectum and anus. The Broders’ classifica- 
tion and grading of rectal tumors is accepted without modification. The 
technique of the operations for the excision of rectal tumors is so briefly 
described that this part of the work is of little value as a reference, either 
to the experienced surgeon or to the inexperienced student. The same 
criticism may be made of the section on radiation therapy, in which no 
reference is made to the work being done along this line at the Memorial 
Hospital, New York. 

The work of Bargen on ulcerative colitis is only briefly mentioned. The 
author commends appendicostomy in the treatment of the severer forms of 
this disease, but has obtained the best results from autogenous vaccines in 
the milder cases. 

The book impresses the reader as an attempt to make a résumé of the 
literature on anal and rectal diseases, rather than a work which is the result 
of the author’s observations and experience. The illustrations are only 
fair and one obtains the impression that a large part of them are not original. 
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The book will probably be of value to the general practitioner, as a fairly 
comprehensive summary of modern proctology, but can hardly be considered 
as a reference work to be used by the surgical specialist. L. F. 


TABLES OF Foop Vaturs. By Atice V. Brap.ey, B.S., Supervisor and 
Instructor of Nutrition and Health Education, State Teachers College, 
Santa Barbara, Calif. Peoria, Illinois: The Manual Arts Press. Price, 
$2.00. 


Tuts book, as its name implies, is entirely a reference work. The text 
consists of a general discussion of the réle of the food elements in the body 
and an explanation of the use of the tables. 

It is made up of tables of foods grouped together according to their 
character. Besides the customary carbohydrate, protein and fat and total 
caloric values, there are given the calcium, phosphorus and iron content 
where known. On the opposite page is a continuation of the chart in which 
the same foods are listed, showing their value as a source of the same min- 
erals, of vitamins (listed separately), and their bulk. By employing the 
letter X to denote a small amount and XXXXX a very large amount of 
any factor, it has been possible to compile a group of charts from which, 
at a quick glance, the reader can choose the foods containing certain desired 
qualities without detailed study of the figures. The reaction, either acid 
or basic, where known, is also included. 

Part I gives the food values of average servings by household measures 
with the equivalent weight in grams. In Part II the same tables are repeated 
with the 100 gm. portions of the food and the equivalent of these 100 gm. 
portions in household measures. In these latter tables all figures read as 
grams or per cent. 

A valuable addition to the book is the inclusion of the recipes which have 
been used in compiling the values of the various mixed foods, such as bever- 
ages, breadstuffs, desserts, cakes, etc. The sources of the material compris- 
ing the tables are such as to establish confidence in their accuracy. 

The book is pleasing in appearance and is of a convenient size for easy 
handling. The tables are so arranged as to be easily read. ‘Tables of 
Food Values” will be a valuable aid to physicians and dietitians; in fact, 
to anyone who is interested in the problems of nutrition. a ie 


SmmpuirieD DiaABeTIC MANAGEMENT. By Dr. JosepH T. BEARDWOOD, 
Jr., A.B., M.D., F.A.C.P., Chief of Diabetic Clinic and Associate Visiting 
Physician, Presbyterian Hospital in Philadelphia, and Dr. HerBert 
T. Ketity, M.D., A.A.C.P., Associate in Diabetic Clinic, Presbyterian 
Hospital in Philadelphia. Pp. 191; 7 illustrations. Philadelphia: J. B. 
Lippincott Company, 1931. Price, $1.50. 


Tuts book is one more of the line of diabetic manuals which have made 
their appearance at intervals during a number of years. The authors have 
undertaken the all but impossible task of writing for both patient and physi- 
cian. While in so doing they have covered much ground helpful to the 
patient, there is danger to the diabetic in a little medical knowledge gained 
in this way which may tend to make him feel independent of his physician 
and lead him into difficulty. Such information as the necessity for electro- 
cardiographic tracings, pre-operative care, and choice of anesthetic are 
certainly subjects regarding which the patient should not be taught to use 
his own judgment. 
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The diet instruction is simple and clear, and as the figuring of both per- 
centage and unit methods is explained, patients should have no difficulty 
in their use. Instructions for the patient in emergency treatment, food 
tables and sample diets complete the contents. R. R. 


PaTHOLOGY, BACTERIOLOGY AND APPLIED IMMUNOLOGY FOR NursEs. By 
Rosert A. Kiipurre, A.B., A.M., M.D., F.A.S.C.P., Director, Labora- 
tories, Atlantic City Hospital. Pp. 324; 112 illustrations. Milwaukee: 
Bruce Publishing Company, 1931. Price, $2.50. 


Tuis book intended for a text could be used to better advantage as a 
reference. 

Pathology precedes bacteriology whereas actually in the course of study 
it follows sometime later. The beginning student would surely be over- 
awed by the material included in pathology she would have to wade through 
to find bacteriology. The subject matter of pathology seems contrary to 
the intention of the author to ‘“‘more nearly approximate what the practice 
of medicine necessitates than what the practice of nursing requires.” 

The laboratory exercises in bacteriology would be more useful if they 
followed the text material they were supposed to illustrate. 

There are chapters on “The Nurse and the Education of the Public’’ and 
“vivisection and antivivisection”’ that alone would make the book a valu- 
able addition to the library of every school for nurses. M. S. 


D1aGnosis IN DisEAsE. By NaTtHANIEL ALLISON, M.D., F.A.C5S., 
Professor of Surgery, in Charge of Division of Orthopedic Surgery, Uni- 
versity of Chicago, and Ratpu K. GHorMtey, M.D., Associate in Ortho- 
pedic Surgery, Mayo Clinic. Pp. 196; 251 illustrations, 11 in color. 
New York: William Wood & Co., 1931. Price, $9.00. 


Tue authors have collected the results of their complete study of 289 
cases of arthritis and have analyzed them in an effort to increase the accur- 
acy in diagnosing joint diseases. Their study includes the clinical radio- 
logic, bacteriologic, chemical and pathologic findings, and their analysis is 
based on the answer to three fundamental questions. I. What is the etio- 
logic factor? II. What tissue of the joint is primarily affected? III. What 
is the character of the tissue change? 

The introductory chapter, giving a résumé of the physiology and chemis- 
try of joint structures, is followed by one in which the authors present their 
own classification of arthritis. They divide joint diseases into those of 
known and those of unknown origin. The four main subdivisions of known 
origin are traumatic arthritis, bacterial arthritis, arthropathies and arthritis 
due to constitutional disease. Those of unknown origin are proliferative 
arthritis, degenerative arthritis, and the unclassified arthritides. This 
“simple and workable classification” has been based upon the pathology 
and etiology of the various diseases. The authors are confident that an 
understanding of the facts of the etiology and pathology will lead to an 
early diagnosis and the use of better diagnostic terms in joint disease. 

The excellent chapter on tuberculosis discusses the pathologic changes in 
the synovia, cartilage and bone, and is illustrated by photomicrographs, 
many of them in color. 

The next chapter on traumatic arthritis and “loose body” formation 
discusses the pathology of joint trauma, and the numerous theories as to the 
etiologic factor in osteochondritis dissecans. 
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In the chapter on pyogenic infection of joints, the authors point out that 
the inflammatory processes in a joint produced the same chain of histologic 
pictures and that the various classifications, serous, seropurulent and puru- 
lent, are only stages in the process. They have studied many types of joint 
infections and describe the changes to be found in the synovia, cartilage 
and bone. The rheumatic type of joint infection is not discussed because 
of the lack of material. 

In the discussion of arthritis of uncertain origin the authors point out the 
clinical characteristics, physical signs, Roentgen ray, and bacteriologic 
findings. The pathologic studies, however, are those which show the most 
typical and characteristic changes. In the proliferative type they have 
noted changes similar to those observed by Nichols and Richardson, a 
proliferation of the synovia, of the connective tissue elements in the marrow 
and secondarily a transformation of the connective tissue into cartilage or 
bone. 

One new pathologic finding has been observed by the authors which is 
characteristic of the proliferative arthritis, viz., focal collections of lympho- 
cytes in the synovial membrane. These changes are well illustrated by 
colored microphotographs. 

Under the term degenerative arthritis are described the joint changes 
which have been discussed by various authors under the names of arthritis 
deformans, osteoarthritis, hypotrophic arthritis, etc. They have confirmed 
pathologic findings as described by Nichols and Richardson. 

At the end of each chapter are given a series of case reports illustrated 
by typical Roentgen rays and microphotographs, in which are described 
the outstanding symptoms, the clinical notes and a report of the gross and 
microscopic pathology. No suggestions are given as to the treatment of 
any of the diseases which are discussed. The volume presents an outstand- 
ing contribution to the profession on the subject of diagnosis in joint dis- 
eases. It is simply written, beautifully bound and illustrated and should 
prove an invaluable aid not only in the library of the surgeon and ortho- 
pedist but also as a reference for the internist and the pathologist. 

L. F. 


NEW BOOKS. 

Transactions of the American Otological Society, Inc. Sixty-fourth Annual 
Meeting, Briarcliff Lodge Hotel, Briarcliff Manor, N. Y., June 18 and 19, 
1931, Vol. XXI. Pp. 316; illustrated. Published by the Society. 

Control of Conception. By Rosert Latou Dickinson and Louise STEVENS 
Bryant. Pp. 290; 72 illustrations. Baltimore: The Williams & Wilkins 
Company, 1931. Price, $4.50. 

Psyllium Seed: The Latest Laxative. By Dr. J. F. Monracus, Medical 
Director, Montague Hospital for Intestinal Ailments, ete. Pp. 170; 
20 illustrations. New York: Montague Hospital for Intestinal Ailments, 
1932. 

Medical Aspects of Old Age. By Str Humpury Rouieston, Barr., 
G.C.V.O., K.C.B., M.D., Hon. D.Sc., D.C.L., LL.D., Regius Professor 
of Physic in the University of Cambridge, etc. Pp. 205; 7 illustrations. 
New York: Macmillan & Co., Lt., 1932. Price, 7/6. 

Pathology for Nurses. By Evans C. Pierre, M.D., Pathologist and Direc- 
tor of the Clinical Laboratories of the West Suburban Hospital, Oak 


Park, Illinois, etc. Pp. 251; 65 illustrations, some in color. Philadelphia: 
I’. A. Davis Company, 1932. Price, $1.75. 
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Laboratory Technique. By R. B. H. Grapwout, M.D., Director, Gradwohl 
School of Laboratory Technique, etc. Pp. 462; 148 illustrations. St. 
Louis: Gradwohl School of Laboratory Technique, 1932. Price, $8.00. 

Papers on Surgery and Other Subjects. By Grorcs Tutty VauaGuan, M.D., 
LL.D., F.A.C.8S., Professor Chief of Surgery, Georgetown University: 
Chief ” Surgeon Georgetown University, etc. Pp. 408; illustrated. 
Washington: W. F. Roberts Company, 1932. 

i Activity of the Spinal Cord. By R. 8. Crezp, D. Denny-Brown, 

. Eccizs, E. G. T. and C. SHERRINGTON. Pp. 183; 71 
ane New York: Oxford University Press, 1932. Price, $3.25. 

The House that Freud Built. By Jastrow, Pu.D., LL.D. Pp. 293, 
New York: Greenberg, 1932. 

Human Sterilization. By J. H. Lanpman, Pu.D., J.D., J.S.D., The Col- 
lege of the City of New York. Pp. 341; illustrated with figures and 
tables. New York: The Macmillan Company, 1932. Price, $4.00. 

Psychopathology of Forced Movements and the Oculogyric Crises of Lethargic 
Encephalitis. Monograph Series No. 55. Pp. 219; illustrated. New 
York: Nervous and Mental Disease Publishing Company, 1932. Price, 
$4.00. 

The Medical Clinics of North America, Volume 15, No. 4 (Boston Number, 
January, 1982). Pp. 268; 18 illustrations. Philadelphia: W. B. 
Saunders Company, 1932. 

The Medical Clinics of North America, Volume 15, No. 5 (New York Number, 
March, 1982). Pp. 340; 61 illustrations. Philadelphia: W. B. Saunders 
Company, 1932. 

The Medical Clinics of North America, Volume 15, No. 6 (Mayo Clinic Num- 


ber, May, 1932), Index Number. Pp. 239; 31 illustrations. Philadelphia: 
W. B. Saunders Company, 1932. 

The Surgical Clinics of North America, Volume 12, No. 1 (Chicago Number, 
February, 1932). Pp. 240; 92 illustrations. Philadelphia: W. B. Saunders 
Company, 1932. Paper, "$12. 00; Cloth, $16.00. 

The Surgical Clinics of North America, Volume 12, No. 2 (New York Number, 
April, 1982). Pp. 307; 82 illustrations. Philadelphia: W. B. Saunders 


Company, 1932. 
NEW EDITIONS. 


Pulmonary Tuberculosis. Two volumes. By Maurice Fisupera, Chief 
of the Tuberculosis Service, Montefiore Hospital, and of its Country 
Sanatorium for Incipient Tuberculosis. Pp. 1191; 232 illustrations, and 
8 plates. Fourth edition, thoroughly revised. Philadelphia: Lea & 
Febiger, 1932. Price, $15.00. 


Modern General Anesthesia. By James G. Por, M.D., Lecturer on General 
Anesthesia in the Medical and Dental Departments of Baylor University, 
etc. Pp. 231; 12 illustrations. Second edition, completely revised and 
enlarged. Philadelphia: F, A. Davis Company, 1932. Price, $2.50. 

Theoretical discussions having been omitted this edition has included recent 
advances without loss of brevity. 

Text-book of Massage. By L. L. Desparp, Member Chartered Society of 
Massage and Medical Gymnastics. With 2 chapters contributed by 
Hzsrer 8. Ancove, Member Chartered Society of Massage and Medical 
Gymnastics, etc. Pp. 474; 222 illustrations. Third edition. New 
York: Oxford University Press, 1932. Price, $6.00. 

This edition maintains the general excellent appearance of Oxford Press publica- 
tions. The latter half of the book presents the principles of massage in a satisfac- 


tory manner; the former half, a treatise on anatomy and physiology, were better 
omitted with an appropriate reduction in price. 


i 

i 
fi 

i 
G 

j 
i 

f 
f 
> 


PROGRESS 


OF 


MEDICAL SCIENCE 


MEDICINE 


UNDER THE CHARGE OF 


W. S. THAYER, M.D., 


PROFESSOR OF MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MARYLAND, 
AND 


JOHN H. MUSSER, M.D., 


PROFESSOR OF MEDICINE, TULANE UNIVERSITY OF LOUISIANA, NEW ORLEANS. 


The Plasma Proteins in Relation to Blood Hydration. VIII.— 
Serum Proteins in Heart Disease.—The increasing importance of the 
protein content of the blood serum as a factor in the production of 
edema has been brought about largely through the biochemic studies 
of numerous investigators, especially Peters and his coworkers. The 
original concept of Starling, advanced 37 years ago, is that capillary 
blood pressure which has a hydrostatic force tending to drive out fluid 
from the vessels and that the osmotic pressure of the blood colloids, 
principally serum protein which tends to draw fluid from the tissues 
into the blood stream, are responsible for the to and fro passage of fluid 
from the blood and the tissue spaces. Alteration in this physiologic 
arrangement, notably whereby the serum proteins, especially serum 
albumin, diminish, is responsible for the production of edema in a cer- 
tain number of disorders. Outstanding examples of such edema occur 
in nephrosis and in starvation. In heart failure the chief cause of the 
associated edema is the result of the increase of capillary pressure from 
the associated venous stasis. The réle of the serum proteins in the pro- 
duction of edema in congestive failure is apparently somewhat limited. 
Payne and Peters (J. Clin. Invest., 1932, 11, 103) have studied a series 
of patients with heart failure from the point of view of the serum pro- 
teins. They note, first, the various factors which may alter considerably 
the protein content of the serum in heart disease, factors such as albu- 
minuria, hydremia, filtration of protein through the capillary walls, 
and malnutrition. None of these apparently, except the last, plays a 
very important part in the hypo-albuminemia. For example, the loss 
of albumin in the pleural effusion is comparatively slight, even an 
enormous effusion taking from the blood serum only 60 gm. of protein. 
The important factor in the reduction of protein content of the blood 
seems to be malnutrition. The patients that exhibit a good state of 
nourishment have high serum protein, while those with low proteins 
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are distinctly undernourished. Malnutrition seems to exert its effects 
largely on the albumin fraction of the serum protein. The correlation 
of the observations made by the authors are most consistent and seem 
definite proof that serum albumin deficits in heart failure are the result 
of malnutrition. Edema may occur at any time if the capillary blood 
pressure rises considerably, irrespective of the protein value of the 
serum. Its production, write Payne and Peters, can proceed only to 
the point where the mean capillary pressure equals the oncotic pressure. 
The reduction of the latter through serum protein deficiency, given an 
equal degree of venous congestion, will occasion considerable increase 
in the edema. It is consistent with the main thesis, that'edema should 
be found usually in patients with low serum protein, which in turn 
depends upon the albumin deficit from the malnutrition. Aside from 
the most interesting and instructive studies of disturbed physiology, 
the practical bearing of these studies on the treatment of the cardiac 
is obvious. It is a mistake to restrict diet, and more particularly the 
protein, when heart failure exists. The usual causes of loss of weight 
and malnutrition in cardiac disease, namely, anorexia and nausea and 
vomiting, may be overcome by the selection of proper foods, so that a 
diet which contains not only liberal quantities of protein but also suffi- 
cient caloric value can be arranged through selectivity of food to give 
to the heart patient not only sufficient proper food but the type of food 
which will not overtax the digestive apparatus. Feeding properly the 
patient with congestive failure will apparently help considerably in 
combating edema, one of the important expressions of heart failure. 
Such a patient should be treated as one who has a wasting condition 
with adequate, complete diets containing ample quantities of protein. 
Only when it is necessary on account of digestive disturbances should 
the diet be restricted and then only for a short time. 


SURGERY 


UNDER THE CHARGE OF 
T. TURNER THOMAS, M.D., 


PHILADELPHIA, PA. 


Cancer of the Rectum and Rectosigmoid.—Corrry (Am. J. Surg., 
1931, 14, 1611) states that cancer of the rectum and rectosigmoid con- 
stitutes approximately 12 per cent of all the cancers that affect the 
human body. Cancer of the rectum and rectosigmoid, because of its 
anatomic location and the accessibility of its lymphatics is one of the 
most curable of cancers. The operability as cases come to the intestinal 
surgeon is approximately 50 per cent. Of the operable 50 per cent, 
approximately 50 per cent are susceptible of 5-year cures. The author 
is unequivocally committed to the multiple-stage operation as a routine 
procedure with only rare exceptions. Because of the almost uniformly 
good results in cases coming for operation after a preliminary colostomy 
has been performed elsewhere as an emergency operation, as well as in 
his own practice and because such amazing results have been reported 
by Prof. Grey Turner and others as to the difference between the mul- 
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tiple-stage operation and the one-stage resection operation for cancer 
of the colon, the author has become firmly convinced that the two- 
stage radical operation should be preceded some weeks before by a 
simple colostomy in all cases of rectosigmoid cancer. 


Fractures of the Femur. Treatment by the Russell Method of 
Traction.—Lunp (Arch. Surg., 1931, 23, 889) states that he has obtained 
the best results in cases of fracture of the femur by the use of the Russell 
traction apparatus. This method depends on a natural comfortable 
position of the limb with a minimum of weight whereby the equilibrium 
of the muscle is restored. With this restoration of muscle tone and 
position, the fractured ends of the bone will fall into a more or less 
natural alignment provided there is no interposed tissue. One must 
bear in mind that an absolute restoration of anatomic position is not 
necessary for a good functional result. The essayist has used the method 
as described by Russell with practically no change. The apparatus, its 
application and the after care of the patient have been described. The 
results have been analyzed and the following deductions drawn. The 
Russell method of traction is the method of choice in treating all types 
of fracture of the femur from the intertrochanteric to the lower epi- 
physeal regions. It gives satisfactory position and alignment in all 
cases except when muscle is interposed between the fractured ends. 
It gives a maximum of permanent changes in the joint as compared 
with other methods. The average period of traction in fractures of 
the femur is 9 weeks, of hospitalization 12 weeks and of temporary dis- 
ability 9 months. The method is inexpensive, easy to apply, comfort- 
able to the patient and materially simplifies nursing care. 


Diagnostic and Therapeutic Injections of the Sympathetic Nerves.— 
FiotHow (Am. J. Surg., 1931, 14, 591) claims that the most satis- 
factory diagnostic procedure for conditions affected by the sympathetic 
nervous system is the direct injection of procain at the sympathetic 
nerves; by means of these diagnostic injections it is possible to determine 
accurately whether or not therapeutic measures should be directed 
toward the sympathetic nervous system. The two factors most fre- 
quently involved are pain and diminished blood supply. Diagnostic 
injection gives definite information as to relief of pain and what quan- 
titative increase in vascularity may be obtained by therapeutic meas- 
ures. Alcohol injection of the sympathetic nerves is an established 
therapeutic measure which has been used successfully in arteriosclerotic 
conditions, Buerger’s disease, Raynaud’s disease, chronic polyarthritis, 
trifacial neuralgia, atypical facial pains, angina pectoris, trophic ulcers, 
neurotrophic skin lesions, diabetic neuritis and other conditions. Alco- 
holic injection does not have the permanency of the operation and is 
therefore not indicated where permanent maximum blood supply is 
essential except where operation is definitely contraindicated. 


Operative Treatment of Abscess of the Lung.—LiLenTuaL (Surg., 
Gyn. and Obst., 1931, 58, 788) says that the principles of the operations 
for lung abscess are always the same. The head of the patient should 
be lower than his hips. Local anesthesia should be used, if possible; 
if not some extremely light form of so-called analgesia should be used 
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so that the cough reflex may not be abolished and the danger of aspira- 
tion into the opposite lung may be reduced. Heavy narcotic dosage 
and anesthesia by avertin or other drugs should be avoided. Evacuation 
should be by the most direct route, avoiding free pleural involvement. 
The drainage opening should be well above the lower limit of the 
abscess. Manipulation of the cavity should be gentle, so as to prevent 
dangerous hemorrhage. One should refrain from the natural surgical 
tendency to simplify multiple abscess cavities at the time of operation. 
The packings should never be so firm as to dislocate the mediastinum. 
Whenever adhesions are feared rubber dam should be employed as a 
packing. The wound pattern makes comparatively little difference, 
but an opening which promises to enter the abscess by the most direct 
route should be employed with such preliminary or additional incisions 
as may be necessary for perfect exposure. As a rule chest wall flaps 
should not be employed, even though they apparently permit of drain- 
age at the lowest point, because frequent dressings will be necessary 
and the flap impedes complete exposure. 


THERAPEUTICS 


UNDER THE CHARGE OF 
CARY EGGLESTON, M.D., 
ASSISTANT PROFESSOR OF CLINICAL MEDICINE, CORNELL UNIVERSITY MEDICAL COLLEGE, 
NEW YORK CITY, 


AND 


SOMA WEISS, M.D., 


ASSISTANT PROFESSOR OF MEDICINE, HARVARD MEDICAL SCHOOL, 
BOSTON, MASS. 


The Beneficial Influence of Diet on Hyperthyroidism.—The réle of 
diet in the treatment of hyperthyroidism has been emphasized repeat- 
edly. Earlier attempts to influence the course of the disease with a 
high protein and caloric diet generally failed. KomMERELL (Deutsch. 
Arch. f. ktin. Med., 1931, 171, 205) now claims that a diet low in protein 
and high in carbohydrate is beneficial. The patient is placed for 14 
days on a normal “house” diet. During this period control observa- 
tions are made of the basal metabolism and general condition. Follow- 
ing this period the patient receives a diet containing about 500 calories. 
The diet is then gradually increased within 3 or 4 days to the caloric 
requirement of the body at rest. The diet is specially rich in fruits. 
A typical diet might be—first day: 40 gm. of flour, 30 gm. of bread, 
400 gm. of fruit, 10 gm. of butter, equalling 530 calories; second day: 
75 gm. of flour, 100 gm. of bread, 600 gm. of fruit, 20 gm. of butter, 
equalling 990 calories; third day: 20 gm. of flour, 60 gm. of noodles, 
150 gm. of bread, 500 gm. of fruit, 300 gm. of vegetables, 50 gm. of 
butter, equalling 1330 calories; fourth day: 50 gm. of glucose, 70 gm. 
of flour, 150 gm. of bread, 3 gm. of egg yolk, 50 gm. of cream, 200 gm. 
of vegetables, 100 gm. tomato, 600 gm. of fruit, equalling 1840 cal- 
ories; fifth day: 100 gm. of glucose, 70 gm. of flour, 150 gm. of bread, 
500 gm. of potatoes, 125 gm. of “ Yoghurt” milk, 100 gm. milk, 50 gm. 
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of butter, 200 gm. of vegetables, 800 gm. of fruit, equalling 2400 daily 
calories. This diet is then continued. The 24 cases treated suffered 
from true ‘‘Morbus Basedowii” and not from toxic adenoma. Only 
3 of the patients had a basal metabolism below 50 per cent. Frequent, 
occasionally daily, measurements of the basal metabolism were per- 
formed. Only 6 cases showed no improvement, and 3 cases no marked 
improvement. The other cases, according to the author, showed dis- 
tinct improvement. The age of the patient and the duration of the dis- 
ease did not seem to influence the efficiency of the diet. In severe 
cases of thyrotoxicosis it would be advisable to use the diet no longer 
than three weeks, as a preparation for operation, since the basal meta- 
bolic rate reaches its minimum within this period, usually lowering 
at a rate of 15 to 20 per cent. The author suggests that the diet may 
change the sensitivity of tissues to the thyroid hormone. He considers 
the diet only a support to other therapeutic measures. 


The Réle of the Anterior Pituitary Gland in the Etiology and Treat- 
ment of Cancer.—The anterior lobe of the pituitary gland plays an 
important réle in promoting growth. Zondek found that in 15 per cent 
of 118 cases of malignant disease the anterior pituitary hormone was 
present in the urine in sufficient quantity to give a positive Zondek- 
Aschheim reaction. Evidence is available that extract of the posterior 
lobe is capable of retarding growth. Susman (Brit. Med. J., 1931, p. 795) 
examined the histology of the anterior and posterior pituitary lobes 
in normal and diseased individuals and on a basis of his observations 
claims that in cancer there is probably an imbalance between the duct- 
less glands which permits the development of the new growth. There 
is frequently an overactivity of the anterior pituitary, an underactivity 
of the posterior pituitary and an enlargement of the islets of Langer- 
hans. These findings were then subjected to experimental tests. One 
hundred mice “painted with shale oil five times a week” were used. 
The incidence of epithelioma indicates that an abundant supply of 
glucose promotes epithelioma in mice. One group of mice with epi- 
thelioma received 0.1 to 0.3 cc. of pituitrin subcutaneously twice a 
day. Within 3 days the growth had contracted considerably. In from 
a month to 6 weeks the growth often separated, leaving a simple ulcer. 
Four patients with cancer of the tongue, cheek and breast were then 
placed on a diet low in carbohydrate and received 0.5 to 2 ce. of pitu- 
itrin twice daily. During the 6 weeks’ period of treatment, the authors 
claim, there was regression in the growth; but this regression came to a 
standstill. For this reason, and in order to restrain the influence on 
the anterior pituitary, an ovarian extract (theolin) in amounts of 0.2 
cc., was added to the therapy. The amounts of theolin was varied 
from 0.25 to 0.5 cc. once or twice daily. Five patients were treated 
in this manner. In 4 cases the tumors showed regression, the patients 
felt better, life has been prolonged. In the fifth case, with a slow-grow- 
ing epithelioma of the dorsum of the foot, the tumor became smaller 
and at the end of the 7 weeks was enucleated with “a blunt instrument.” 

[Eprror’s Nore.—Although this communication should be considered 
only as preliminary and suggestive, it is of distinct interest, as scattered 
reports have recently become available indicating that certain internal 
secretory products are capable of influencing the growth of certain 
tvpes of cancer.] 
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The Schilling Hemogram: Its Application in Pediatrics.— NussBaumM 
(Arch. Pediat., 1932, 49, 201) says that the application of the Schilling 
method of study, of the blood is a valuable aid in the establishment of 
the presence of infection in pediatric cases. He presents a study of 
232 pediatric cases with 432 hemograms. He found that the chief 
changes in the hemogram in the presence of active infection were the 
increase of the percentage of immature neutrophilic granulocytes in 
the peripheral circulation which is termed regenerative shift, the toxic 
degenerative changes in the neutrophilic granulocytes represented by 
purplish staining granules, a decrease in percentage of lymphocytes 
and disappearance of the eosinophils from the peripheral circulation. 
According to the percentage of immature granulocytes, such as stabs, 
juveniles, myelocytes and myeloblasts, present in the peripheral circu- 
lation, the cases are grouped into five classes: No regenerative shift 
in less the 10 per cent; mild regenerative shift in from 10 to 20 per 
cent; moderate generative shift in from 20 to 35 per cent; marked 
regenerative shift above 35 per cent; marked regenerative shift with 
signs of exhaustion of the bone marrow, when more than 10 per cent 
of myeloblasts, myelocytes and juveniles are present. The degree of 
regenerative shift is proportional to the virulence of the invading organ- 
ism with slight individual variations. The hemogram can be utilized 
as an aid in making a prognosis. Periodic study of the blood during 
the active stage of infection will indicate progress of the infection and 
aid in deciding the prognostic statement. Common ailments were 
studied and characteristic changes were found in each. The blood 
changes during and after the administration of nirvanol in chorea cases 
was studied also. The presence of leukocytosis and eosinophilia indi- 
cated an allergic factor in the reaction following this medication. The 
leukocytosis and moderate regenerative shift indicated either that the 
nirvanol was capable of direct stimulation of the bone marrow or acted 
indirectly by activating the organism associated with chorea. Sixty- 
five contagious diseases were studied, and characteristic hemograms 
were found in each. The use of the hemogram as a criterion for the 
administration of scarlet fever antitoxin and as an aid in deciding 
further use of serum in meningococcic meningitis is projected as the 
basis of a study to be made later. It is pointed out that the Schilling 
hemogram does not make a diagnosis, but is useful as an aid to the 
clinical bedside observations and other laboratory data. It has been 
found to be far superior to the old method of differential count, espe- 
cially in the presence of infection. 


The Respiratory Metabolism in Infancy and Childhood: *The Calori- 
genic Action of Thyroid Extracts in Normal Infants.—Wyatr, Wey- 
MULLER, LEVINE and KE LLy (Am. J. Dis. Child., 1932, 48, 845) found 
that the thyroid extracts in adequate dosage exert a calorifacient action 
in infants with apparently normal thyroid glands and often induce 
in these subjects clinical symptoms characteristic of spontaneous 
hyperthyroidism. The metabolic response of these subjects to thyroid 


| 


PEDIATRICS 131 


extracts in smaller dosage is inconstant. The minimal amounts of the 
drug capable of producing profound clinical and metabolic reactions in 
infants without hypothyroidism are apparently comparable to the 
dosage required to induce a similar reaction in adults without hyper- 
thyroidism. They exceed notably the usual dosage effective in subjects 
of all ages with hyperthyroidism. The usual persistence of thyroid 
action in these normal infants was approximately 2 to 3 weeks. 
This time interval coincided with the usual duration of thyroid action 
reported for normal adults, and is considerably shorter than the per- 
sistence of such action in subjects with hypothyroidism. In terms of 
absolute dosage the whole gland product and the desiccated extract 
vary markedly in their potency as calorigenic agents, but they are 
equally potent as judged from their iodin content. On the latter 
basis, thyroxin, the active principle of the thyroid hormone, appears 
to be the most potent calorigenically of.the three types of product. 
The iodin content would seem to be the best single criterion of the 
potency of the products and it is recommended that only thyroid prepa- 
rations of known iodin content be used as therapeutic agents. 


The Present Status of the Treatment of Hirschsprung’s Disease.— 
RANKIN and LEARMONTH (Am. J. Surg., 1932, 15, 219) present studies 
of 8 cases of Hirschsprung’s disease in which offensive measures were 
directed against the autonomic nervous system. These cases lend 
belief to the hypothesis that the condition is sometimes undoubtedly 
of neurogenic origin. Physiologic basis for sympathetic neurectomy 
in congenital megacolon lies in the theory that the interruption of these 
sympathetic nerves deprive the bowel of the “brake” on its activity, 
and that the tonus of the internal sphincter is at the same time dimin- 
ished permitting the bowel to rid-itself of its content. ‘The sympathetic 
nerves are “filling” nerves, their preponderant action diminishing 
intestinal contractility and allowing it in a more or less quiescent state 
to accumulate its content. Section of these nerves is directed toward 
the essential pathologic characteristic of the lesion, dilatation and 
hypertrophy. The former condition permits accumulation of intes- 
tinal content and the latter is the result of some type of obstruction. 
Although the etiology of this condition is somewhat uncertain, the 
disease may still be attacked by relieving the three principal anatomic 
features and attempting to diminish the dilatation of the colon, to 
overcome the excessive control by motor nerves and to relieve any 
opposition to expulsion of the content offered by the internal sphincter. 
The accomplishment of the first two considerations is brought about 
by division of the inferior mesenteric nerves and the third by division 
of the presacral nerves. This particular type of operation accomplishes 
these results as evidenced not only by the 8 cases comprising this 
report, but also by numerous other cases in the literature. At the same 
time it does not endanger the function of any viscera by interruption 
of important efferent or afferent fibers. The mechanism for defecation 
is not affected by division of the inferior mesenteric nerves. In the 
8 cases reported function was returned, tardily in some, but neverthe- 
less neurectomy exerted a direct influence and in all the obstipation 
and dilatation were overcome in varying degree. The safety of the 
operation and the desirability of its application in well-selected cases 
are established. 
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Irradiation Therapy in Functional Ovarian Disorders.— During the 
past few years there have been several references in the literature to 
the possibility of stimulating the function of the ovary in cases where 
this function is depressed by the employment of small doses of Roentgen 
ray irradiation and on the whole the reports have been of a favorable 
nature. Inthe Mayo Clinic, according to Forp (Radiol., 1931, 16, 936), 
47 cases were treated with Roentgen ray for habitual amenorrhea or 
oligomenorrhea or sterility associated with these conditions and 29 
cases were treated for dysmenorrhea. The dosage employed was 
approximately 5 to 10 per cent of an erythema dose. Of the 47 cases 
treated for amenorrhea, ranging in age from 19 to 37 years, 36 were 
irradiated over the ovary, 5 over the pituitary and in 6 there was com- 
bined treatment of both ovary and pituitary. The report of the results 
is not available in 6 patients, 15 failed to react, while in the remaining 
26 cases menstruation was reéstablished within 6 weeks after the treat- 
ment and has continued regularly in the majority of patients for periods 
varying from a few months to 2 years. Seven pregnancies have oc- 
curred among 6 of the 24 married patients, all of whom had previously 
been sterile. Of the 29 cases of severe dysmenorrhea, relief of pain 
followed the irradiation in 18. Although the duration of relief is 
extremely variable, by repeated irradiation a satisfactory result has 
been obtained as long as 35 years.in 1 case. Evidence has not been 
found that repetition of treatments at intervals of 3 months or longer 
has adversely influenced ovarian function. 


Cancer of the Cervix.—The experiences of the staff of the Memorial 
Hospital in New York City with irradiation in the treatment of cancer 
of the cervix are always of interest. In reporting a series of 1574 cases 
of this disease, HEaty (J. Am. Med. Assn., 1931, 97, 1680) describes 
the development of his technique up to the present time and the results 
obtained. As 2 out of 3 of their cases are well advanced when first 
seen, they give preliminary Roentgen irradiation which shrinks the 
lesion and gets rid of the softer, friable, infected surface, especially 
with the use of warm antiseptic douches, thereby creating a more favor- 
able setting for the radium which is applied from 10 to 14 days after- 
ward. Interstitial irradiation is no longer used but the radium is 
applied by means of various types of applicators in the primary treat- 
ment. Interstitial radiation in the form of gold-filtered radon seeds 
is reserved for use, from 4 to 8 weeks after the primary treatment has 
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been finished, in any residual part of the original lesion that is not 
regressing satisfactorily, but the tendency is to use this type of treat- 
ment less and less. Similarly the cautery is seldom used to remove 
large cauliflower masses, since this is usually done with an endothermic 
wire snare. The application of further radiation to lesions once fully 
irradiated is considered useless if not dangerous. If the primary lesion 
is radioresistant he believes that panhysterectomy should be done if 
the case is favorable for such a procedure. In this series 5-year cures 
were obtained in 55 per cent of the early cases, 34.6 per cent of the 
borderline cases and in 15 per cent of the advanced cases. There are 
very few cases which are cured if the disease develops under 30 years 
of age. The smaller the lesion and the more localized the disease to 
the portio vaginalis, the better the prognosis. The more embryonal 
the cellular structure of the lesion and the greater the degree of ana- 
plasia, the more radiosensitive the lesion will be and the better the 
prognosis under radiation therapy. Under surgical treatment, on the 
other hand, this type of lesion gives a bad prognosis, as it is highly 
malignant and rapidly invades the perivascular lymphatics. Pain is 
a bad symptom, and when referred to the hips and thighs is usually an 
indication of incurable disease, located in the retroperitoneal glands and 
causing pressure on nerves. It is often present in severe form for 
months before any gross evidence of the metastasis can be detected. 
Rectal distress due to radiation proctitis is very common in the first 
month after the treatment and is usually readily controlled by a re- 
stricted diet, bismuth and opium by mouth and small olive oil rectal 
injections. Bladder symptoms are less common but are seen in a 
small number of cases a year or so after the primary treatment. When 
seen at this time they are regarded as due to late secondary changes in 
the bladder mucosa from radiation endarteritis and fibrosis with loss 
of nutrition to the affected part, resulting in the formation of local 
trophic ulcers. Such lesions cause severe dysuria and respond very 
slowly to treatment, which consists of the usual bladder sedatives, irri- 
gations of boric acid solution and instillations of mercurochrome or 
mild silver protein. | 
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Choked Disk in Essential Hypertension.— HERMANN (Deutsch. Ztschr. 
f. Nervenh., 1931, 121, 281) reports 2 cases of choked disk occurring 
in patients with essential hypertension. The first patient, a woman, 
aged 46 years, had had several cerebral accidents, and necropsy revealed 
general swelling of the brain and extensive hemorrhagic destruction 
of the right cerebral hemisphere, especially of the parietal lobe,. with 
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evidences of old and recent hemorrhages and areas of softening. The 
heart was hypertrophied. The kidneys were normal. The systolic 
blood pressure had varied from 190 to 240 and the diastolic from 105 
to 120. The hemoglobin was 110 per cent and the red cell count 
5,470,000. The fundi showed bilateral choked disks without retinitis. 
Central vision was not affected; but left homonymous hemianopsia was 
present. The second patient, a woman, aged 40 years, complained 
only of pain behind the eyes. She had bilateral choked disks, right 2 
diopters, left 1.5 diopters, with normal central vision and normal 
visual fields. For 4 years the fundus findings remained practically 
unchanged except for the development of secondary vessel changes. 
The systolic blood pressure ranged from 180 to 270 and the diastolic 
from 120 to 140. The heart was hypertrophied. Neurologically, the 
patient was negative, both subjectively and objectively. Choked 
disks are rarely seen in association with apoplectic hemorrhages and 
softenings, but are not uncommon in traumatic cerebral and in subdural 
hemorrhages. The appearance of choked disks in the first case can be 
explained on the basis of the general swelling of the brain and was 
perhaps influenced by the polycythemia. Lumbar puncture in this 
case probably initiated the fatal hemorrhage through disturbance of 
the pressure in the ventricular system. In the second case the choked 
disks persisted for 4 years without affecting the vision and, since no 
neurologic symptoms were present, there was no indication for inter- 
ference. As suggested by Baillart, the edema of the disks in this case 
was probably secondary to local vascular changes in the optic nerves 
with resultant active lymph stasis as described by Behr. 


Lesions of the Cornea and Conjunctiva in Erythema Exudativum 
Multiforme.—Ba1Ley (Arch. Ophthalmol., 1931, 6, 362) states that 
erythema exudativum multiforme not infrequently shows ocular mani- 
festations of corneal and conjunctival lesions present as an integral part 
of the general clinical picture of the disease, that its diagnosis is often 
incorrectly made or confused with other similar diseases, chiefly because 
of unfamiliarity with its clinical picture. He contends that many of 
the earlier cases reported in the literature under the caption of herpes 
iris conjunctive are really erythema exudativum multiforme. In 3 cases 
the clinical features which illustrate the distinguishing characteristics of 
the disease can be summarized as follows: each began with acute febrile 
onset and high fever, and developed progressively: (1) generalized, 
rapidly disseminating, polymorphous skin eruption with macules, 
papules, purulent bulle with crusting and petechial rashes; (2) pseudo- 
membranous formation of exudate on the mucous surfaces of the oro- 
pharyngeal passages, and in the conjunctival sac associated with marked 
ocular inflammatory reaction; (3) serious visual impairment due to 
corneal ulceration and opacification; (4) a clinical course of 2 to 6 weeks. 
Ocular pathology in these cases and those reviewed in the literature 
variously included lid edema; marked purulent conjunctivitis with 
edema, chemosis, subconjunctival hemorrhage, small necrotic hemor- 
rhagic areas and exudate in pseudomembranous formation which 
quickly reformed and left bleeding points after removal; iris irritation 
and even anterior or posterior synechia; delayed corneal ulceration, 
from secondary invasion, which was insidiously progressive and led to 
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perforation and ectasia or to permanent, dense, deep, vascularized 
leukoma, to which account for the serious visual impairment. When 
enucleation is not required, sequele are symblepharon, xerosis and 
stringy, viscid conjunctival discharge, as well as the aforementioned 
corneal leukoma. The disease is a distinct clinical entity and can be 
differentiated from pemphigus vulgaris and acute pemphigus by their 
characteristic skin lesion of blebs in successive crops that rupture and 
become filled with pus or blood with formation of dirty crusts; from 
agranulocytic angina by its mild conjunctivitis and characteristic leuko- 
penia; from foot and mouth disease with conjunctival involvement by 
its uniformly vesicular skin lesion; and from hemorrhagic measles, with 
which it has occasionally been confused in children, because of the 
catarrhal type of its conjunctivitis and the uniformity of its skin rash. 
Therapeutically the author has been lately using large intravenous 
doses of bacterial vaccines with some promise of success. 


Hemorrhage in the Anterior Section of the Eye in a Case With Blue 
Sclera.— VoGELsane (Klin. Monatsbl. f. Augenh., 1928, 81, 684) reports 
a spontaneous hemorrhage into the anterior chamber in a 31-year-old 
woman with definitely blue sclerse of the hereditary type. The hemor- 
rhage occurred suddenly without preceding trauma. The whole ante- 
rior chamber was filled with blood so that the iris was not visible. 
There was a massive subconjunctival and intrascleral hemorrhage. 
The hemorrhage cleared up in about 3 weeks, at which time no fundus 
lesions were demonstrable. There was no history of fractures or deaf- 
ness and no findings of brittle bones or otosclerosis. Physical and labor- 
atory examinations failed to reveal any cause for the hemorrhage. 
Some cutaneous phlebectasia were present, but no signs of purpura. 
The patient’s myopia was not of a sufficient degree to account for the 
hemorrhage. The author regards this case as further evidence for the 
existence of hypoplasia or dysplasia of the mesenchyme in persons with 
blue sclera, in this instance affecting the bloodvessels as well. Anom- 
alies of the bloodvessels do occur in these patients as in the case reported 
by Colden, who found sclerosis of the choroidal vessels in a 29-year-old 
woman with blue sclere who also had spontaneous petechial hemor- 
rhages on the legs. 
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F Influence of Secretions of the Upper Respiratory Tract on Tissue 
Resistance.—Aware that extracts from certain organs such as testis 
greatly enhance invasion of tissue by various bacteria and viruses, 
HanGeEr (Proc. Soc. Exper. Biol. and Med., 1931, 29, 285) has inves- 
tigated a similar effect exerted by secretions from upper respiratory 
tract. In a well-controlled series, rabbits were inoculated in the flank 
by a virulent strain of B. lepisepticum admixed with filtered nasal 
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washings from persons, normal or with acute colds. In about 40 experi- 
ments the areas of infection were larger and more necrotic when the 
nasal secretions were used, than in the controls. The nasal secretions 
not only facilitated the spread of fresh experimental infection but when 
injected into a quiescent lesion often caused an exacerbation. Con- 
siderable individual variability was encountered in the action of the 
nasal washings. As a rule, secretions obtained during an acute cold 
accelerated the infection more than those taken during a normal period. 
The author believes this phenomenon to be chemical in nature and prob- 
ably not dependent upon the filterable agent described by Dochez et al. 
Saliva showed a similar though lesser effect. Tears were inert. Wash- 
ings from rabbits with acute snuffles were as active as human secretions. 
“Further work is being done to determine whether nasal secretions 
may play an enhancing réle for organisms transmitted from one indi- 
vidual to another in the course of natural infection.” 
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Advances in Electrosurgery.—In radical operations for cancer of the 
breast Ketiy (Arch. Phys. Therap., X-ray, Rad., 1931, 12, 463) has satis- 
factorily employed the coagulation and cutting current without a single 
ligature. The duration, he thinks, is much shorter than the average 
operation. In massive ulcerating cancer of the breast far more is 
sometimes obtained than was expected in the way of improvement and 
prolongation of life. The method is suitable for extensive adherent 
cancer of the uterus. For kraurosis and for cancer of. the vulva and 
clitoris he regards no method as comparable to circumvallation, followed 
by sharp exsection of the structures. 


Quantitative Roentgen Diagnosis of Pleural Effusions.— Postmortem 
chest films made by BowEN (Radiol., 1931, 17, 520) show a wide varia- 
tion in regard to the demonstration of pleural adhesions Often rather 
large effusions failed to cast a characteristic shadow. It was noted also 
that in cases of bilateral effusion the roentgenologic estimate was not 
correct as to which side of the chest contained the greater quantity of 
fluid. The author thinks that the failure to find fairly large effusions (400 
to 600 cc.) in many cases either by physical diagnosis or roentgen- 
ography is due to the distribution of the fluid which varies in different 
cases according to the combination of the physical factors present. He 
believes that small effusions can best be demonstrated in the lateral 
decubitus. 
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Roentgenologic Study of Pulmonary Metastatic Growths.—Two 
hundred and four cases of pulmonary metastasis are reviewed by 
KIRKLIN and OcusnEr (Radiol., 1931, 17, 485). In order of frequency 
the primary tumor was chiefly in the breast (90 cases), testis, uterine 
cervix, bowel or rectum, kidney, thyroid and ovary, with a lower pro- 
portion from malignant tumors in other situations. In metastasis from 
cancer of the breast the lesions were parenchymal in 88 per cent of the 
cases, and usually bilateral; when unilateral the right side was involved 
slightly more frequently than the left. Pleural exudate occurred in 
more than a third of the cases. The incidence of infiltrative lesions was 
almost as great as that of discrete nodules. Malignant testicular tumors 
usually produced bilateral metastasis; no pleural lesions were demon- 
strable. Carcinoma of the prostate gland gave rise to bilateral metas- 
tasis, while that from the bladder was either bilateral or unilateral. 
Pleuritic exudate was present in all cases of metastasis secondary to 
cystadenoma of the ovary. Carcinoma of the large bowel frequently 
produced metastasis; carcinoma of the stomach rarely. There was 
nothing distinctive in the metastasis from tumors of bone. Melano- 
epithelioma and squamous cell epithelioma seem to be followed by 
metastasis more often than is generally believed. 


Clinical and Experimental Observations Relative to the Etiology of 
Cancer.—Citing his previous experiments which indicated that cancer 
may be the direct result of the removal of fat-soluble vitamins from 
areas of tissue, Burrows (Radiol., 1931, 17, 775) devotes this paper to 
the relation of cancer to infections or degenerations elsewhere in the 
body. From the study of cancers and benign tumors of the breast, 
the author believes that these lesions are always secondary to uterine 
lesions. In women the most common benign tumor is a chronic cystic 
mastitis, and in a large percentage of these cases gonorrhea may have 
been the immediate agent offending the sex glands. Lesions of the 
breast associated with uterine lesions are always precancerous. Cancer 
develops in them only after the organism has suffered from a specific 
cachexia from other causes. Dead and abscessed teeth have been most 
frequently associated with these deteriorating states necessary for the 
development of cancers of the breast. Such disease of the teeth is fre- 
quently associated with cancer of the lips or skin and senile keratoses, 
some of which have disappeared after removal of the teeth. In the 
discussion Ernst cautioned against considering only one phase of cancer, 
which is a problem with many sides. Martin regarded the paper as 
radical; if the teeth are bad they should be treated, but other measures 
should not be omitted. Homman had also noted the association of 
oral sepsis with cancer, but patients having cancer are at an age when 
oral sepsis is common. 


Radiotherapy in Chronic Myelogenous Leukemia.—Under present 
therapeutic measures leukemia has a natural progression to a fatal end, 
says Gites (Radiol., 1931, 17, 764). In the acute cases death occurs in 
a few months, whereas chronic cases may last for 10 years. The average 
duration of life is 2} years. Spontaneous remission occurs in a very small 
percentage of cases. Splenectomy does not modify the evolution of the 
disease and is not superior to irradiation. Irradiation brings the blood 
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formula to or near normal for a time, but after splenectomy the blood 
count remains qualitatively leukemic. Although the bone marrow is 
the seat of the pathologic process, irradiation of the spleen is more 
effective than treatment applied to the long bones. Nevertheless, the 
effects are only temporary and recurrences develop; the latter in turn 
can be repressed by renewed irradiation. Finally the spleen develops a 
resistance to the treatment and at last therapy becomes entirely inef- 
fective. The frequency of treatment should be determined by the 
leukocyte count which should not be depressed below 30,000. The 
smallest effective dose should be employed at the beginning and then 
gradually increased as resistance develops. 
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Investigations Into the Prolonged Treatment of General Paresis 
with Tryparsamide.—TENNENT (J. of Ment. Sci., 1931, 77, 86) sub- 
mitted 50 cases of general paralysis to treatment by tryparsamide. 
Seventeen were treated by this drug alone, and in 33 others the drug 
was combined with fever therapy. Of these, 36 per cent have had a good 
remission, 32 per cent have had a partial remission, 14 per cent are 
unimproved and 18 per cent are dead. The effect of treatment is 
influenced by the duration of the mental symptoms prior to treatment, 
by the age of the patient and by the clinical type of the illness. The 
chances of successful outcome after treatment diminished into direct 
ratio to the duration of the mental symptoms prior to treatment. The 
chances of remission are diminished with the increase of years over 40 
years of age. The most favorable types in order of degree of improve- 
ment are the manic type, the euphoric type, the simple type and the 
taboparetic type. The outlook is much better in the simple apathetic 
type than in the simple fatuous type. The speech defect and the tremors 
have been the neurologic signs which showed the most improvement 
as a result of treatment. The changes in the reflexes were slight and 
inconstant, also in the pupillary reactions. In the early stages the 
clinical and serologic changes do not run parallel. Complications result- 
ing from treatment by tryparsamide are very few. This drug is con- 
sidered as highly valuable in the treatment of general paralysis and the 
results here obtained were considered encouraging. 


Cerebral Trauma and Its Relation to Mental Deficiency.— WINKLE- 
MAN (Am. J. of Psychiat., 1931, 10, 611) concludes from his studies 
that: (1) Cerebral trauma plays a part in the deterioration of adults 
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and arrested development of infants; (2) subarachnoid bleeding calls 
for repeated spinal drainage in order to lessen the after results; (3) 
encephalography gives visual proof of the posttraumatic atrophies 
present mainly in the fluid field, the frontoparietal area; and (4) dehy- 
dration offers a means of improving the mental condition of both the 
infantile and adult traumatic cases. 


The Significance of Cholesterol in Cellular Oxidation and Its Bearing 
on Mental Disorder.—SHaw and SHarpt (J. of Ment. Sci., 1931, 77, 53) 
demonstrate the following facts: (1) The inhibitory influence of choles- 
terol on hemolysis and its activation by lecithin, also the presence of a 
thermolabile ferment in serum which activates hemolysis, and which 
appears to vary directly with the blood-cholesterol content. (2) The 
influence of cholesterol as a controlling factor in oxidative processes, its 
controlling power being best exercised in relation to lecithin in the ratio 
to that substance normally existing in the blood. (3) Lecithin has an 
attractive influence on potassium ions, and the presence of cholesterol 
in the membrane definitely retards diffusion of potassium. (4) The 
retarding effect of cholesterol on the anionic movement of colloidal 
lecithin. (5) Increase of protein diet has no effect in stimulating 
metabolism in dementia precox. (6) The blood-cholesterol content in 
dementia precox is greatly diminished, while abnormal increase is 
noted in states of mania. (7) In general paralysis there is great diminu- 
tion of cholesterol in the brain substance. 


A Qualitative Study of Behavior Problems in Relation to Family 
Constellation.—Lrvy (Am. J. of Psychiat., 1931, 10, 637) finds in a 
clinical survey of the population of Chicago the distribution of children’s 
behavior problems for the most part to be independent of the size of the 
family. In a small rich community, families in which there is only one 
child may produce problem children more frequently than other sized 
family groups, but this finding is true only of boys; girls do not appear 
to be often recognized as problems in such districts. In a large city 
boys come to the attention of the psychiatrist twice as often as girls; 
and the first born child is a problem child relatively more frequently 
than children in any other ordinal position. This holds after allowance 
has been made for the fact that there are more first-born children in the 
community. The second-born child is a behavior deviate relatively 
more frequently than children in other ordinal positions only when a 
small high-grade community is studied. The sex of the siblings nearest 
in age to the problem child may have a bearing upon the incidence of 
these problem children. The only child does not appear to be a spoiled 
child as frequently as children from two-children families—if one accepts 
personality and emotional difficulties as the outward manifestations 
of a spoiled child. Only children are troubled more by scholastic diffi- 
culties than children with brothers and sisters. The only child commits 
more acts of delinquency than children with one brother or sister. But 
most delinquents appear in very large families where economic and 
social conditions are more important than family inter-relationships. 
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The Work of the Heart Under the Influence of Arteriovenous 
Aneurysms.—GLry and Gomgs (J. de Phys. et de Path. Gén., 1931, 29, 
442) estimated the output of the right ventricle, and recorded the 
arterial blood pressure, with a large arteriovenous communication 
both open and closed, in an anesthetized dog. From these findings the 
work of the left ventricle with the communication both open and closed 
was calculated. The output of the right ventricle was estimated thus: 
the expired air was collected in a Tissot spirometer over a measured 
interval of time. The air was analyzed and the amount of CO, given off 
in 1 minute was calculated. At the same time samples of blood were 
taken from the right ventricle by means of a cannula introduced through 
the right jugular vein and from the carotid artery. The CO: content 
of the samples was calculated and the difference between the amounts 
of COs in 1 cc. of venous and arterial blood was found. The amount of 
blood passing through the lungs, that is the output of the right heart 
was calculated from the formula: E = dx V. Where E is the number 
of ec. of CO, expired in 1 minute, d the difference between the amounts 
of COs: in 1 cc. of venous and arterial blood, and V the number of cubic 
centimeters of ‘blood passing through the lungs in 1 minute. The right 
heart was found to put out 881 cc. of blood per minute. After uniting 
the central ends of the left carotid artery and the left jugular vein by a 
curved cannula the output of the right heart was again estimated and 
was found to be 2.252 liters per minute. The communication was 
closed and the output of the right heart fell to 1.005 liters per minute. 
The mean blood pressure in the carotid artery as measured by a mer- 
cury manometer while falling steadily during the experiment was not 
altered by opening or closing the arteriovenous communication. The 
work of the left ventricle was calculated from the formula 7 = P x V, 
where P is the mean blood pressure in centimeters of water, V’ the 
cardiac output in a unit of time and 7 is the work in kilograms per 
minute. The work of the left ventricle with the arteriovenous com- 
munication closed was found to be 1.72 kg. per minute. With the 
communication open the work was found to be 3.84 kg. After closing 
the communication the work fell to 1.76 kg. per minute. The work done 
by the left ventricle became, therefore, 2.2 times greater under the 
influence of an arteriovenous communication. 


Observations on Variants Derived from Two Strains of Streptococcus 
Hemolyticus.—GaLLaGHER (J. of Bact., 1931, 22, 363) studied 18 
strains of Streptococcus hemolyticus with special reference to colony 
morphology. Of these, 11 were from throat: 7 from scarlet fever, 3 
from streptococcic sore throat, 1 from acute follicular tonsillitis; 5 were 
from blood cultures; 1 was from pleural fluid; 1 was from an area of 
diabetic gangrene. The organisms were isolated on blood agar, then 
seeded on chocolate agar. After incubation for 24 hours, the colonies 
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were studied grossly and under low power of the microscope with 
reflected light. Of the 18 strains of Streptococcus hemolyticus carried 
on infusion agar without blood for from 17 to 170 transplantations only 
2 strains showed permanent changes in colony morphology and exhib- - 
ited ability to give rise to glossy variants. These grew with difficulty in 
the presence of whole unheated blood, were unable to produce so potent 
a toxin as their matt forms as tested by Dick and Dick’s method, and 
were able to change the color of chocolate agar to a light greenish- 
brown shade. One of these variants after 7 generations in 1 per cent 
N rabbit serum broth gave rise to a rough or pebbly form which was 
serologically identical with the glossy form and preserved its ability 
to change the color of the chocolate agar. Repeated cultures from 
patients with scarlet fever and erysipelas were all of the matt type of 
colony. 


Variations in the Manifestations of Rheumatic Fever in Relation to 
Climate.—A study of the geographic distribution of rheumatic fever 
and the relationship of climate to symptomatology was undertaken by 
LonecorE (Ann. Int. Med., 1931, 5, 401) and a review of all cases of 
rheumatic fever coming under observation at the Johns Hopkins Hos- 
pital over a 5-year period was made. Out of a total of 10,386 adult 
admissions, 142 or 1.37 per cent suffered from rheumatic fever in an 
active, quiescent or possibly healed stage, the total mortalities being 
16.2 per cent. Over 95 per cent of this series showed cardiac disease 
on admission or developed signs of cardiac involvement during the period 
in hospital. In over 50 per cent of the series a history of either cardiac 
disease alone or in combination with some other rheumatic manifes- 
tation was obtained. In only 26 per cent was there a history of arthritis 
without a history of some cardiac disease, while in 19 per cent there was 
no history of any rheumatic manifestation except tonsillitis. Males 
and females were attacked in equal proportions, rheumatic fever being 
more common in the whitethan in the colored races. The incidence of 
auricular fibrillation increases with age, while cases of bacterial endo- 
carditis are more frequent in the young. Out of 135 cases, mitral 
stenosis and insufficiency were present in 76, while mitral stenosis and 
aortic insufficiency were found in 50. In 9 of the 22 autopsies in this 
series death was associated with some form of acute rheumatic carditis. 
Many agree, from the study of a large amount of clinical material, that 
rheumatic fever is extremely rare among the natives in tropical climates 
whereas in the colder portions of the temperate zone the condition is 
extremely common, being less frequent in the warmer portions of the 
temperate zones. According to Coburn, its distribution corresponds to 
scarlet fever. In the tables published the lowest incidence is found in 
Atlanta, Georgia, only 2 cases occurring in 2500 hospital admissions 
(0.08 per cent) while the highest incidence is in Johannesburg, South 
Africa, where 159 cases were seen in 2906 admissions (5.8 per cent). 
In some regions, as in China where rheumatic fever is said to be rare, 
mitral stenosis is often found. The author observed that it was prob- 
able that the disease might be detected more frequently in semitropical 
countries if it were regarded as primarily a disease of the heart. In 
Baltimore, while the severe forms of arthritis are uncommon, cardiac 
disease, often of insidious origin, is very frequent, its incidence being 
somewhat higher than in other series of rheumatic fever in the literature. 
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Influence of Artificial Fever on the Course of Experimental Polio- 
myelitis.—JuNGEBLUT and Kope.orr (J. Infect. Dis., 1931, 49, 348) 
state that within the limitations’of the experimental material, it appears 
to be proved that noninfectious fever of considerable intensity applied 
during the period of incubation, but maintained only over compara- 
tively short periods of time, is not capable of altering the course of 
experimental poliomyelitis in the monkey to any significant extent. 
The same holds true for infectious fever produced by inoculation with 
Trypanosoma equiperdum, where the two infections are induced simul- 
taneously. With a poliomyelitis infection superimposed on an existing 
febrile trypanosomiasis there may be a distinct prolongation of the 
period of incubation of the poliomyelitis infection, undoubtedly: indi- 
cating some attenuation of the virus. Since the latter observation is 
based on one monkey alone, it is not known how regular this occurrence 
is. With syphilis a definite spirocheticidal effect in vivo may appar- 
ently be obtained by febrile temperatures that cause no obvious damage 
tothe host. As regards poliomyelitis, it would seem that the production 
of a sufficiently intense fever to bring about destruction of the virus 
in vivo is not possible within a safe zone of raised temperature. 


The Influence of Heredity Upon the Incidence of Lung Tumors in 
Mice.—Lyncu (J. Exper. Med., 1931, 54, 747) crossed a male mouse 
from a strain with a high incidence of spontaneous lung tumors with 
several females derived from a low tumor strain. The first generation 
of offspring were then backcrossed to individuals of the original strains. 
The resulting two groups of offspring differed significantly in the inci- 
dence of spontaneous tumors of the lung. These facts are discussed in 
relation to others previously discovered. It seems clear from the evi- 
dence presented that there are among mice constitutional types which 
differ in incidence of tumors of the lung and that the differences are 
inherited. The number of genetic factors involved has not been deter- 
mined. No influence of sex was apparent. The possibility of there 
being genetic factors which affect tumor age will be dealt with later. 


A Water-borne Typhoid Fever Outbreak With Unusual Epidemio- 
logic Features.—Srars (Am. J. Pub. Health, 1931, 31, 1019) declares 
that as the spoor of the wild animal unerringly leads the hunter to his 
prey so it is that certain epidemiologic data just preceding the out- 
break of typhoid fever blaze the trail to be followed in speedily tracing 
its source. The average age of the victims (in this instance 29.4 years) 
gives us a strong hint as to whether it is a milk-borne or water-borne 
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outbreak, but what is of greater value in tracing water-borne outbreaks 
is the knowledge that dysentery and diarrhea have immediately pre- 
ceded the typhoid cases in the same locality, and it was this fact that 
placed the investigators on the water-borne trail in the epidemic 
described in spite of the fact that only a small area of the village was 
infected, and the only food or drink which was partaken by all of the 
victims was the water from the common village supply. By following 
this trail the source was located within a few hours and further infec- 
tion checked. The excellent service rendered by the Red Cross undoubt- 
edly prevented a much higher death rate. No well organized hospital 
could have given more adequate and efficient care than was given by 
the Red Cross service in this temporary hospital. Cross-connections 
between a city water supply and a water supply of doubtful purity 
for manufacturing plants or other purposes should never be tolerated. 
No mechanical device for protection is fool-proof, and all devices 
designed to protect municipal water supplies against water of question- 
able purity have been legally eliminated in New York State since 
July 1, 1926. 


Etiology of Influenza: Experiments in Chimpanzees With Filtered 
Material Derived from Human Influenza.—Lone, Buiss and Car- 
PENTER (J. Am. Med. Assn., 1931, 97, 1122) transmitted disorders 
characterized by fever, prostration and a leukopenia to three chim- 
panzees by intranasal inoculation with bacteria-free filtrates of rhino- 
pharyngeal washings obtained from individuals ill with human influenza. 
A similar condition has been produced in an ape during a nonepidemic 
period by means of intranasal inoculation with unfiltrated influenzal 
material which had been preserved in the icebox for 123 days. The 
difficulty of interpreting with complete satisfaction the observations 
made on the apes is obvious, and therefore the observed facts. are 
presented with the knowledge that they conform with those previously 
reported in man by other investigators. 


PHYSIOLOGY 


PROCEEDINGS OF 
THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 


SESSION OF MAY 16, 1932 


Variability of Pigmentation in the Hypophysis and Parathyroids of 
the Gray Rat (Mus Norvegicus).—W.H.F. Appison and Doris A. 
Fraser (from the Department of Anatomy, University of Pennsyl- 
vania). Melanotic pigment is present in the hypophysis of the adult 
Norway rat, both wild and captive, in the majority of cases. When 
present it is usually confined to one part of the organ and visible on 
direct inspection. It is seen most frequently in the pars intermedia, 
but is also found in the pars distalis and on the margins of the pars 
nervosa. The pigment is in melanophores, which have a number of 
characteristic branching processes. These lie in the connective-tissue 
septa. 

There is no apparent difference in the incidence of pigmentation in 
males and females, nor is there any observed relation of gestation to 
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pigmentation. Pigmentation within the pars intermedia was seen as 
early as at 2 months of age, but is not of constant occurrence even in 
old rats. 

Pigment within the parathyroids has been found in a small number 
of cases, in both wild and captive gray rats. The pigment cells lie in 
the connective-tissue septa between the epithelial cell masses, but has 
not been seen in the adjoining thyroid. When present, it may occur 
in only one of the parathyroids, or in both. The parathyroids may be 
pigmented in the presence or absence of pigment in the hypophysis. 

The material for the study of the wild gray rats came from the 
Philadelphia Zoélogical Gardens. The captive grays belonged to 
Dr. Helen D. King’s strain of captive gray rats, which was begun in 
1919 at The Wistar Institute of Anatomy. 


The Magnitude of the Retinal Potential of Limulus as a Function of 
the Number of End-organs Iluminated.—C. H. Granam (from the 
- Eldridge R. Johnson Foundation for Medical Physics, University of 
Pennsylvania). The effect of varying the area illuminated is one of 
the most important problems confronting workers in the physiology of 
vision, because results obtained in past analyses have shown that this 
approach is one which offers the best route to the question of end- 
organ and synaptic function in the visual response. The investigations 
of Adrian and Matthews in particular have stressed the importance of 
the latter activity. On the basis of their experiments nobody can deny 
the contributions of the synapses. On the other hand we are still left 
with the question as to how to separate the influence of the end-organ 
with its attached neurone from the influence of the synaptic connections. 
Stated in slightly different language the question which arises is this: 
What is the contribution of the single end-organ per se undistorted by 
activity at the synapse? 

The eye of Limulus polyphemus is well suited for this determination. 
In the eye of this animal there are neither synapses nor ganglion cells, 
and it would seem for this reason that here, if in any animal, we should 
be able to analyze the visual process in its simplest terms. The problem 
which has been studied concerns the question of how the magnitude of 
the retinal potential varies with the number of end-organs illuminated. 

Measurement of the retinal potential in the excised eye has been 
made by means of a resistance-capacity coupled amplifier and a ballistic 
galvanometer. This technique is legitimate in the case of Limulus 
because the retinal potential is a simple wave. 

Extent of the illuminated area has been controlled through the use 
of diaphragms placed directly against the eye. Anatomic checks as 
to the number of omatidia illuminated have been performed by clear- 
ing away the tissue and pigment from the back of the eye after each 
experiment and taking photomicrographs of the back of the illuminated 
region—a photograph for each size of diaphragm used. In this manner 
it is possible to count directly the number of omatidia illuminated. 

Results obtained under these conditions show that the magnitude 
of the retinal response is a linear function of number of omatidia 
illuminated. A plot of retinal response against number of omatidia 
for various intensities gives a family of straight lines whose slopes are 
determined by the logarithm of the intensity. The linear relation holds 
up to the limits of one-half to two-thirds of the total number of oma- 
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tidia in the eye. Beyond this point the curve flattens and finally the 
response is independent of number. The “tailing off” may be inter- 
preted as being due to the angular displacement of the peripherally 
located omatidia. 

These results would seem to indicate that the retinal excitation process 
in Limulus is simple. They give justification for assuming that each 
end-organ contributes its share to the state of excitation, and that this 
state, insofar as end-organ contribution goes, is determined by the 
number illuminated. 

Study of the Relationship of Arterial, Cutaneous and Venous Blood 
Sugar.—Lron Jonas (from the George S. Cox Research Institute and 
the William Pepper Laboratory of Clinical Medicine, University of 
Pennsylvania). The basis of this report is a study of the relationship 
between the concentration of glucose in cutaneous, arterial and venous 
blood in normal individuals and in certain pathological conditions. 

The sugar concentration in the cutaneous and the arterial blood 
was studied in 3 males without obvious circulatory or metabolic dis- 
turbance 1 hour after 1 cc. of epinephrin and in 4 male subjects 1 hour 
after 100 gm. of glucose. The sugar values agreed within the limits 
of error of the method in 5 of the 7 determinations; the remaining 
2 cases were within 8 per cent. 

The cutaneous and venous blood, taken after fasting, contained the 
same concentration of glucose, or nearly so. However, when the blood 
samples were taken from $ to 1} hours after 100 gm. of glucose the 
cutaneous blood always contained a higher concentration of glucose 
than did venous blood. 

We found that heat and cold had no influence on the cutaneous 
venous difference. In 4 experiments on 4 subjects the left arm was 
placed in a water bath at a temperature of 45° F. and the right in a 
bath at 20° F. for 1 hour after taking 100 gm. of glucose. At the 
end of that time blood was withdrawn from a vein at the elbow and 
then from the finger as simultaneously as possible and then repeated 
on the other arm. The blood was collected without the use of a 
tourniquet. 

In 3 experiments on 3 subjects the cutaneous venous differences 
were the same for both arms. In the one individual in whom there 
was a difference the same difference was found on repeating the experi- 
ment with both arms at room temperature. 

In 9 normal males and 9 normal females it was found that there is a 
tendency to greater cutaneous venous blood sugar difference at the 
crest of a sugar-tolerance curve in the female than in the male. Ina 
study of thyroid disease this difference is exaggerated in hypothyroid- 
ism, diminished in hyperthyroidism. Inferences from these facts as to 
rates of sugar utilization in the peripheral tissues ought, however, to be 
drawn with caution unless data are at hand relative to rate of blood 
flow through the part drained into the vein, a factor which will also 
influence these cutaneous venous differences. 


Comparative Studies of Glucose and Phosphate Concentrations in 
Blood Plasma, Glomerular Fluid, Aqueous Humor, Cerebrospinal Fluid 
and Lymph.—A. M. Wa.keEr, E. H. ELtinwoop, and J. A. REIsInGER 
(from the Laboratory of Pharmacology, University of Pennsylvania). 
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Macrocolorimetric methods for the determination of reducing sub- 
stances (Sumner) and inorganic phosphates (Kiittner) have been 
adapted to use in small glass capillary tubes so that quantitative 
analyses may be done upon 0.2 c.mm. of fluid or plasma. In control 
experiments on aqueous solutions the error of duplicate determinations 
was rarely more than 5 per cent. The results of microdeterminations 
upon plasma agreed well with those of macrodeterminations by the 
Hagedorn-Jensen and Kiittner methods, and quantitative recovery has 
been made of sugar and phosphate added to dialyzed plasma. 

All of the plasma glucose and phosphate of frog, necturus, horse 
and man was found to be filtrable through artificial membranes of 
cellophane or paralodion. In 61 experiments the sugar or phosphate 
concentration of glomerular urine obtained from the frog and necturus 
was compared with the concentration of these substances in the plasma. 
The mean glomerular urine contained 97 per cent as much sugar, 100 
per cent as much phosphate as the plasma. In 12 experiments the 
sugar and phosphate concentration of lymph obtained from the frog’s 
web was found to be nearly identical with the concentration of these 
substances in plasma. The similarity thus demonstrated between 
glomerular fluid, lymph and plasma in respect to sugar and phosphate 
is believed to reénforce previous evidence obtained in this laboratory 
which indicated glomerular fluid to be a filtrate of plasma. 

Cerebrospinal fluid obtained from the frog was found to contain 
only 66 per cent as much sugar and 39 per cent as much phosphate as 
plasma. Aqueous humor obtained from the frog was found to contain 
only 63 per cent as much sugar and 42 per cent as much phosphate as 
plasma. Since these results upon aqueous humor are in conflict with 
results previously reported upon mammals, similar comparisons were 
performed upon a series of 13 mammals and 2 humans with confirmatory 
findings. The difficulty of reconciling these results with the prevalent 
conceptions of cerebrospinal fluid and aqueous humor formation was 
pointed out. 

Observations on the Action of Bichloride of Mercury on the Frog’s 
Kidney.—K. A. Exsom and A. N. Ricuarps (from the Laboratory of 
Pharmacology, University of Pennsylvania). Experiments have been 
made concerning the action of bichloride of mercury on the kidney. 
The kidney of the frog was selected since its structural details can be 
observed microscopically during life. Bichlorid of mercury (0.3 to 
0.5 mg.) was injected subcutaneously. Within 48 to 72 hours the urine 
elimination had diminished or ceased. The animals became edematous, 
and there was decrease in the plasma protein content. Microscopic 
examination of the kidney of such a frog revealed an unusually active 
glomerular circulation. Normal or excessive quantities of glomerular 
fluid could be collected, although no urine issued from the ureter. 

Experiments on the excised kidney, and the living kidney in situ, 
demonstrated that the tubules of the poisoned kidney were unable to 
retain phenol red, or to concentrate the dye by the selective reabsorp- 
tion of water. The.urinary elimination of phenol red was very imper- 
fect; in consequence there was retention of the substance in the body. 

Urea, ordinarily concentrated many times in its passage through 
the normal tubule, was only slightly concentrated by the poisoned 
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tubule. The inadequacy of the bichlorid kidney in eliminating urea 
resulted in its accumulation in the blood. 

Glucose and chlorid, substances reabsorbed from the normal tubule, 
failed to be reabsorbed in normal amount from the poisoned tubule, 
and were found in abundant quantities in the urine. In all respects 
studied the urine from bichlorid frogs resembled a relatively unelabor- 
ated glomerular filtrate. 

Experiments were made in which the glomerular vessels of the normal 
frog’s kidney were perfused with Clark’s modification of Ringer’s solu- 
tion, and the renal portal vessels were perfused alternately with Clark’s 
solution and horse serum. The urine elimination was markedly reduced 
when horse serum was flowing through the renal portal vessels. Similar 
results were obtained when hypertonic solutions (1.5 times physio- 
logic) of sodium chlorid or glucose were perfused through the renal 
portal vessels. The conditions of the experiments were such that 
increased tubular reabsorption, induced passively by the increased 
osmotic pressure of the fluid which bathes the tubules, is the only ade- 
quate explanation for the reduction in urinary elimination. An experi- 
ment was cited in which this reduction in urine output, caused by hyper- 
tonic saline solution, was greatly exaggerated after tubular vitality 
had been destroyed with potassium cyanid. These perfusion experi- 
ments confirm and strengthen the belief that the anuria in bichlorid 
kidneys is due, in part at least, to the fact that the osmotic pressure of 
the blood proteins, unopposed by the normal tubular epithelium, draws 
all or nearly all of the glomerular filtrate back into the blood. 


Red Blood Cell Counts and Hemoglobin Determinations in a Single 
Specimen of Blood by Means of a Photoelectric Cell.—J. H. Ciarx, 
T. V. Letonorr and C. S. Ross (from the Laboratories of the Phila- 
delphia General Hospital). In an endeavor to simplify the method of 
counting red blood cells and determining hemoglobin for clinical use, 
and to eliminate the tediousness of the process and personal element as 
far as possible, use was made of a photoelectric cell, a single spe¢imen 
of blood and the well-known benzidin reaction for occult blood. 

The extremes of current flowing through a Westinghouse photo- 
electric cell, that is from zero light to maximum light, were made to 
correspond to the 0 and 300 reading on a Weston horizontal micro- 
ammeter, by means of one stage of amplification in a modified standard 
circuit. The light source could be varied from a 6-volt 32-candle- ° 
power automobile headlight to a 110-volt 400-watt projection bulb 
and the same relative scale readings maintained by varying the ampli- 
fied current through the meter. The current due to the light on the 
photoelectric cell is first standardized against tap water for the 0 to 
300 microammeter reading. Its stability is checked against a stable 
solution of potassium ferrocyanid and ferric ammonium sulphate as a 
standard. With the latter solution practically constant microammeter 
readings should be obtained from day to day. 

Blood was collected in a Trenner automatic pipette, and an isotonic 
diluting fluid of sodium oxalate and sodium chlorid used. By means 
of the photoelectric cell, the number of red blood corpuscles in suspen- 
sion was obtained from the microammeter reading on a graph, stan- 
dardized against actual blood counts from finger tip and oxalated blood. 
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The possible effect produced by difference in size of the red blood cells, 
as shown by the volume index, was also considered. Further data are 
being collected on this phase, but our present figures would indicate 
an accuracy well within 150,000 cells per c.mm.—the accepted limits 
for routine counts. 

The hemoglobin was determined by a modification of the bienddin 
reaction. The optimum conditions of the reaction have been found 
to depend very specifically on the concentration of the benzidin, acetic 
acid and hydrogen peroxid. With the concentrations used we have 
been able to obtain, with small quantities of blood, a constant clear blue 
color of a suitable density to be used with the photoelectric cell. . In 
order to obtain accurate and reliable results the method must be very 
accurately controlled, the reagents made in a quantitative manner 
and used exactly as given below. 

With the standardized and tested photoelectric cell it was found that 
the maximum development of the benzidine blue color occurred in from 
4 to6 minutes. Variations of temperature from 19° to 30° C. had no 
effect on the speed of development or intensity of the color. The 
amounts of reagents in their order used at the present time are as 
follows: Blood, 0.1 cc., 1 to 200 dilution in an isotonic sodium oxalate- 
sodium chlorid solution; benzidin (purified), 4.5 cc. 0.02 per cent 
aqueous solution; acetic acid, 0.2 cc. % solution; hydrogen peroxid, 
0.2 cc. 3 per cent solution. The color is developed at room temperature 
for 5 minutes and the grams of hemoglobin per 100 cc. obtained from 
the microammeter reading on a graph, standardized against oxygen 
combining capacities. 

Hemoglobin was determined with an accuracy unexpected in minute 
amounts of fluid corresponding to 0.0005 cc. of undiluted blood, equiv- 
alent to as little as 0.01 to 0.02 mg. of hemoglobin. The method as out- 
lined is accurate to within 1.6 per cent error, with an equal number of 
determinations above and below the amount found by the van Slyke 
oxygen combining capacity method. 
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